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misunderstanding of the detail of mapping and resu 


tin erroneous interpretations, Enlarged maps do not show 


small areas of contrasting soils that could have been shown at a larger mapping scale. 


HOW TO USE THIS SOIL SURVEY 


f es SOIL SURVEY contains information that can 
be applied in managing farms, ranches, and 
woodlands; in selecting sites for roads, ponds, 
buildings, and other structures; and in judging the 
suitability of tracts of land for farming, industry, 
and recreation. 


Locating Soils 


All the soils of DeKalb County are shown on the 
detailed map at the back of this publication. This 
map consists of many sheets made from aerial 
photographs. Each sheet is numbered to corre- 
spond with a number on the Index to Map Sheets. 

On each sheet of the detailed map, soil areas are 
outlined and are identified by symbols. All areas 
marked with the same symbol are the same kind of 
soil. The soil symbol is inside the area if there is 
enough room; otherwise, it is outside and a pointer 
shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used to 
find information. This guide lists all the soils of the 
county in alphabetic order by map symbol and 
gives the capability classification and tree and 
shrub group of each. It also shows the page where 
each soil is described. 

Individual colored maps showing the suitability 
or degree of limitation of soils for many specific 
purposes can be developed by using the soil map 
and the information in the text. Translucent mate- 


rial can be used as an overlay over the soil map and 
colored to show soils that have the same limitation 
or suitability. For example, soils that have a slight 
limitation for a given use can be colored green, 
those with a moderate limitation can be colored 
yellow, and those with a severe limitation can be 
colored red. 

Farmers and those who work with farmers can 
learn about use and management of the soils from 
the soil descriptions and from the descriptions of 
capability units and woodland groups. 

Foresters and others can refer to the sections 
“Wood Crops” and “Trees and Shrubs,” where the 
soils of the county are grouped according to their 
suitability for trees. 

Game managers, sportsmen, and others can find 
information about soils and wildlife in the section 
“Wildlife.” 

Community planners and others can read about 
soil properties that affect parks, picnic areas, and 
other recreation areas in the section “Recreation.” 

Engineers and builders can find, under “Engi- 
neering,” tables that contain estimates of soil prop- 
erties and information about soil features that 
affect engineering practices. 

Scientists and others can read about how the 
soils formed and how they are classified in the sec- 
tion “Formation and Classification of Soils.” 

Newcomers in DeKalb County may be especially 
interested in the section “General Soil Map,” where 
broad patterns of soils are described. They may 
also be interested in the information about the 
county given in the section “Environmental Fac- 
tors Affecting Soil Use.” 


Cover: Typical pasture on the Lamoni-Zook-Shelby 


association. 
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SOIL SURVEY OF DEKALB COUNTY, MISSOURI 


BY PAUL E. MINOR, SOIL CONSERVATION SERVICE 


FIELDWORK BY PAUL E. MINOR, GALEN E. KINTNER, WILLIAM R. PAULS, J. WILEY SCOTT, KENNETH D. VOGT, 
SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE 
MISSOURI AGRICULTURAL EXPERIMENT STATION 


EKALB COUNTY is in the northwestern part of Mis- 
souri (fig. 1). It has a total area of 270,390 acres, or 423 
square miles. Maysville, the county seat, is in the central 
part of the county. In 1970, the total population of the 
county was 7,305. Of this, 1,045 lived in Maysville; 2,252 in 
other towns; and 4,008 in rural areas. Many people living in 
rural areas work in large towns or cities not in the county. 
U.S. Highway 36 crosses the southern part of DeKalb 
County, and Interstate 35 crosses the southeast corner. 
Most freight is delivered by truck. Two railroads serve the 
county, but neither have regularly scheduled runs. 
Farming is the main enterprise in DeKalb County. In 
1969 about 83 percent of the area was in crops and pasture. 
The principal field crops are corn, soybeans, legumes, and 
grasses. Beef cattle is the largest livestock enterprise, but 
there are also hogs, dairy cattle, and sheep. The number of 
’ farms in the county is increasing somewhat because people 
are buying small acreages and commuting to Kansas City 
and St. Joseph to work. 
DeKalb County is within an area known as the Rolling 
Prairie of northwest Missouri. At one time bluegrass seed 
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Figure 1.—Location.of DeKalb County in Missouri. 


production was of major importance in parts of the county. 
Forested areas are mostly confined to narrow strips along 
the larger streams. 

Soils on uplands formed mostly in loess and glacial till, 
and soils on bottom land formed in alluvial sediment 
washed from the upland soils. 

Most of the upland soils are subject to erosion if culti- 
tivated. Flooding and the lack of surface drainage are the 
main hazards on the bottom land. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds of 
soil are in DeKalb County, where they are located, and how 
they can be used. The soil scientists went into the county 
knowing they likely would find many soils they had already 
seen and perhaps some they had not. They observed the 
steepness, length, and shape of slopes; the size and speed of 
streams; the kinds of native plants or crops; the kinds of 
rock; and many facts about the soils. They dug many holes 
to expose soil profiles. A profile is the sequence of natural 
layers, or horizons, in a soil; it extends from the surface 
down into the parent material that has not been changed 
much by leaching or by the action of the plant roots. 

The soil scientists made comparisons among the profiles 
they studied, and they compared these profiles with those 
in counties nearby and in places more distant. They classi- 
fied and named the soils according to nationwide, uniform 
procedures. The soil series and the soil phase are the cate- 
gories of soil classification most used in a local survey. 

Soils that have profiles almost alike make up asoil series. 
Except for different texture in the surface layer, all the 
soils of one series have major horizons that are similar in 
thickness, arrangement, and other important characteris- 
tics. Each soil series is named for a town or other geographic 
feature near the place where a soil of that series was first 
observed and mapped. Grundy and Shelby, for example, 
are the names of two soil series. All the soils in the United 
States having the same series name are essentially alike in 
those characteristics that affect their behavior in the 
undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteristic 
that affects use of the soils by man. On the basis of such 
differences, a soil series is divided into phases. The name 
of a soil phase indicates a feature that affects management. 
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For example, Shelby loam, 9 to 14 percent slopes, is one of 
several phases within the Shelby series. 

After a guide for classifying and naming the soils had 
been worked out, the soil scientists drew the boundaries 
of the individual soils on aerial photographs. These photo- 
graphs show woodlands, buildings, field borders, trees, and 
other details that help in drawing boundaries accurately. 
The soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called mapping units. 
On most maps detailed enough to be useful in planning the 
management of farms and fields, a mapping unit is nearly 
equivalent to a soil phase. It is not exactly equivalent be- 
cause it is not practical to show on such a map all the small, 
scattered bits of soil of some kind that have been seen 
within an area that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. One such 
kind of mapping unit, the soil complex, is shown on the soil 
map of DeKalb County. 

A soil complex consists of areas of two or more soils so 
intermingled or so small that they cannot be shown sepa- 
rately on the soil map. Each area of a complex contains 
some of each of the two or more dominant soils, and the 
pattern and relative proportions are about the same in all 
areas. Gosport complex, 14 to 30 percent slopes, is an ex- 
ample of a complex in DeKalb County. 

While a soil survey is in progress, samples of soils are 
taken, as needed, for laboratory measurements and for 
engineering tests. Laboratory data from the same kinds of 
soil in other places are also assembled. Data on yields of 
crops under defined practices are assembled from farm 
records and from field or plot experiments on the same 
kinds of soil. Yields under defined management are es- 
timated for all the soils. 

Soil scientists observe how soils behave when used as a 
growing medium for native and cultivated plants and as 
material for structures, foundations for structures, or cov- 
ering for structures. They relate this behavior to properties 
of the soils. For example, they observe that filter fields for 
onsite disposal of sewage fail on a given kind of soil, and 
they relate this failure to slow permeability or a high water 
table. They see that streets, road pavements, and founda- 
tions for houses are cracked on a given kind of soil, and 
they relate this failure to a high shrink-swell potential. 
Thus, they use observation and knowledge of soil proper- 
ties, together with available research data, to predict the 
limitations or suitability of a soil for present and potential 


uses. 

After data have been collected and tested for the key, or 
benchmark, soils in a survey area, the soil scientists set up 
trial groups of soils. They test these groups by further 
study and by consultation with farmers, agronomists, en- 
gineers, and others. They then adjust the groups according 
to the results of their study and consultation. Thus, the 
groups that are finally evolved reflect up-to-date know!- 
edge of the soils and their behavior under current methods 
of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, in 
color, the soil associations in DeKalb County. A soil asso- 


ciation is a landscape that has a distinctive proportional 
pattern of soils. It normally consists of one or more major 
soils and at least one minor soil, and it is named for the 
major soils. The soils in one association can occur in another, 
but in a different pattern. 

A map showing soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or who want to know 
the location of large tracts that are suitable for a certain 
kind of land use. Such a map is a useful general guide in 
managing a watershed, a wooded tract, or a wildlife area or 
in planning engineering works, recreational facilities, and 
community developments. It is not a suitable map for plan- 
ning the management of a farm or field or for selecting the 
exact location of a road, building, or similar structure be- 
cause the soils in any one association ordinarily differ in 
slope, depth, stoniness, drainage, and other characteristics 
that affect their management. 

Descriptions, names, and delineations of soils in this soil 
survey do not fully agree with soil maps in adjacent coun- 
ties published at a different date. Differences are the result 
of better knowledge of soils, modifications in series con- 
cepts, intensity of mapping, and the extent of soils within 
the survey. In places it is more feasible to combine small 
acreages of similar soils that respond to use and manage- 
ment in much the same way than it is to separate these 
soils and give them names. 

The four soil associations in DeKalb County are de- 
scribed on the following pages. 


I. Lamoni-Zook-Shelby association 


Deep, nearly level to moderately steep, moderately well 
drained to poorly drained soils formed in glacial tall and 
alluvial sediments 


The landscape in this soil association (fig. 2) is char- 
acterized by narrow, nearly level bottom land; narrow, 
moderately sloping ridgetops; and strongly sloping to mod- 
erately steep side slopes. 

This soil association occupies about 53 percent of the 
county. About 52 percent of the association is Lamoni soils, 
23 percent Zook soils, 21 percent Shelby soils, and 4 percent 
minor soils. 

Lamoni soils are moderately sloping and are somewhat 
poorly drained. They are on the narrow tops and the sides 
of ridges. The surface layer is black and very dark grayish 
brown clay loam about 9 inches thick. The subsoil is about 
29 inches thick. The upper part is dark grayish brown clay, 
and the lower part is gray clay loam underlain with gray 
and yellowish brown clay loam. 

Zook soils are nearly level and are poorly drained. They 
are on narrow bottom land. The surface layer is black silty 
clay loam about 36 inches thick. It is underlain with very 
dark gray and dark gray silty clay loam. 

Shelby soils are strongly sloping to moderately steep and 
are moderately well drained. They are on the sides of 
ridges. The surface layer is very dark brown loam about 7 
inches thick. The subsoil is clay loam about 40 inches thick. 
It is brown in the upper part and yellowish brown in the 
lower part. It is underlain by calcareous glacial till. 

Minor soils in this association are Clarinda, Grundy, La- 
gonda, and Sharpsburg soils. They are in gently sloping and 
De eney. sloping areas on the tops and upper sides of 
ridges. 

The available water capacity is moderate to high. Organ- 
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Figure 2,—Pattern of soils and parent material in association L. 


ic-matter content is low to high, and natural fertility is 
medium to high. The main concern of management is con- 
trolling water erosion. 

Most areas of this association are used for hay and per- 
manent pasture. Small grain, hay, and pasture grow well. 
The main enterprise is raising beef cattle. Corn and soy- 
beans are grown on the tops and upper sides of some ridges. 


2. Lagonda-Grundy association 


Deep, gently sloping and moderately sloping, somewhat 
poorly drained soils formed in loess and in loess that is 
shallow over glacial till 


The landscape in this soil association (fig. 3) is char- 
acterized by wide, gently sloping ridges, moderately slop- 
ing side slopes, and narrow drainageways. 

This soil association occupies about 29 percent of the 
county. About 46 percent of the association is Lagonda 
soils, 30 percent Grundy soils, and 24 percent minor soils. 

Lagonda soils are gently sloping to moderately sloping 
and are somewhat poorly drained. They are on the narrow 
tops and the sides of ridges. The surface layer is black silt 


loam about 9 inches thick. The subsoil is about 46 inches: 


thick. It is mainly dark grayish brown silty clay underlain 
with gray silty clay. 

Grundy soils are gently sloping and are somewhat poorly 
drained. They are on the wide tops of ridges. The surface 
layer is about 11 inches thick. It is black silt loam in the 
upper part and black silty clay loam in the lower part. The 


subsoil is about 36 inches thick. It is dark grayish brown 
silty clay loam and silty clay in the upper part and grayish 
brown silty clay and silty clay,loam in the lower part. It is 
underlain by grayish brown silty clay loam. 

Minor soils in this association are Clarinda, Lamoni, 
Sharpsburg, and Zook soils. The Sharpsburg soils are on 
the narrow tops of ridges. The Clarinda and Lamoni soils 
are downslope from Lagonda soils. The Zook soils are on 
the narrow drainageways. 

The available water capacity is moderate to high. Or- 
ganic-matter content and natural fertility are high. The 
main concern of management is controlling water erosion. 

Most areas of this association are used for cultivated 
crops. Corn, soybeans, hay, and pasture plants grow well. 
The main enterprises are growing cash crops and raising 
beef cattle. 


3. Zook-Kennebece association 


Deep, néarly level, poorly drained and moderately well 
drained soils formed in alluvial sediments 


The landscape in this soil association (fig. 4) is char- 
acterized by the larger bottom lands. 

This soil association occupies about 9 percent of the 
county. About 45 percent of the association is Zook soils, 32 
percent Kennebec soils, and 23 percent minor soils. 

Zook soils formed in fine textured alluvial material and 
are poorly drained. They are in the lower areas of flood 
plains, commonly some distance from the main channel. 
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Figure 3.—Pattern of soils and parent material in association 2. 


The surface layer is black silty clay loam about 36 inches 
thick. The underlying material is dark gray silty clay loam. 

Kennebec soils formed in silty alluvial material and are 
moderately well drained. They are near and adjacent to the 
main channel. The surface layer is black silt loam about 40 
inches thick. It is underlain by very dark brown, dark 
brown, and very dark grayish brown silt loam. 

Minor soils in this association are Vesser and Wiota soils. 
These nearly level soils are on low second bottoms at a 
slightly higher elevation than the major soils. Wiota soils 
are well drained, and Vesser soils are somewhat poorly 
drained. : 

The available water capacity is moderate to very high. 
Organic-matter content and natural fertility are high. The 
main concern of management is poor surface drainage and 
occasional flooding. 

Most areas of this association are used for cultivated 
crops. Corn and soybeans grow well. Wet areas are used for 
permanent pasture and timber. The main enterprise is 
growing cash crops. 


4, Armstrong-Gara-Ladoga association 
Deep, gently sloping to moderately steep, somewhat poorly 
drained and moderately well drained soils formed in loess 
and glacial till 

The landscape in this soil association (fig. 5) is charac- 


terized by sparsely timbered areas on the narrow tops of 
ridges and moderately steep hillsides adjacent to the larger 


streams. Smal] areas of shallow rocky soils are on steep 
slopes. 

This soil association occupies about 9 percent of the 
county. About 32 percent of the association is Armstrong 
soils, 29 percent Gara soils, 16 percent Ladoga soils, and 23 
percent minor soils. 

Armstrong soils are moderately sloping and are some- 
what poorly drained. They are on the narrow tops and the 
sides of ridges. The surface layer is very dark grayish 
brown loam about 6 inches thick. The subsoil is about 67 
inches thick. It is yellowish brown and dark yellowish 
brown clay loam and clay in the upper part and yellowish 
brown, olive gray, and grayish brown clay loam in the 
lower part. 

Gara soils are strongly sloping to moderately steep and 
are moderately well drained. They are on the steeper slopes 
adjacent to Armstrong soils. The surface layer is loam 
about 10 inches thick. It is black in the upper part and dark 
grayish brown in the lower part. The subsoil is clay loam 
about 34 inches thick. It is brown in the upper part and yel- 
lowish brown in the lower part. The underlying material is 
yellowish brown and olive gray clay loam. 

Ladoga soils are gently sloping to moderately sloping 
and are moderately well drained. They are on the narrow 
tops of ridges. The surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsurface layer is dark 
grayish brown silt loam about 2 inches thick. The subsoil 
is brown and yellowish brown silty clay loam about 40 
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Figure 4,—Pattern of soils and parent material in association 3. 


pels thick. It is underlain by grayish brown silty clay 
oam. 

Minor soils in this association are Gosport, Sampsel, 
Shelby, and Lamoni soils. The Gosport soils are in steep 
rocky areas, and the Sampsel soils are in adjacent mod- 
erately sloping areas. Lamoni and Shelby soils are in fringe 
areas adjacent to the Lamoni-Zook-Shelby association. 

The available water capacity is moderate to high. Organ- 
ic-matter content is low to moderate, and natural fertility 
is low to medium. The main concern of management is con- 
trolling water erosion. 

Most areas of this association are used for hay and per- 
manent pasture plants, both of which grow moderately 
well. The main enterprise is raising beef cattle. Corn and 
att hr are grown on the tops and upper sides of some 
ridges. 


Descriptions of the Soils 


This section describes the soil series and mapping units 
in DeKalb County. Each soil series is described in detail, 
and then, briefly, each mapping unit in that series is de- 
scribed. Unless it is specifically mentioned otherwise, it is 
to be assumed that what is stated about the soil series 
holds true for the mapping units in that series. Thus, to get 
full information about any one mapping unit, it is neces- 
sary to read both the description of the mapping unit and 


the description of the soil series to which it belongs. 

An important part of the description of each soil series is 
the soil profile, that is, the sequence of layers from the sur- 
face downward to rock or other underlying material. Each 
series contains two descriptions of this profile. The first is 
brief and in terms familiar to the layman. The second is 
much more detailed and is for those who need to make thor- 
ough and precise studies of soils. Color terms are for moist 
soil unless otherwise stated. The profile described in the 
series is representative of mapping units in that series. If 
the profile of a given mapping unit differs from the one de- 
scribed for the series, differences are stated in describing 
the mapping unit, or they are differences that are apparent 
in the name of the mapping unit. 

Preceding the name of each mapping unit is a symbol 
which identifies the mapping unit on the detailed soi] map. 
Listed at the end of each description of a mapping unit is 
the capability unit in which the mapping unit has been 
placed. 

The acreage and proportionate extent of each mapping 
unit are shown in table 1. Many of the terms used in de- 
scribing soils can be found in the Glossary at the end of this 
survey, and more detailed information about the termi- 
nology and methods of soil mapping can be obtained from 
the Soil Survey Manual (7).! 


' Italicized numbers in parentheses refer to Literature Cited, p. 44. 
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Figure 5.—Pattern of soils and parent material in association 4. 


TABLE 1.—Approximate acreage and proportionate 
extent of the soils 


Soil Extent 
Percent 
Armstrong loam, 5 to 9 percent slopes ----_--___ 2.4 


Armstrong clay loam, 5 to 9 percent slopes, 
severely eroded -_----_--_-------------------- 
Clarinda silty clay loam, 5 to 9 percent slopes, 
eroded: 2225s 2s the 
Gara loam, 9 to 14 percent slopes --------------_- 
Gara loam, 14 to 20 percent slopes _---------_-_-__ 
Gosport complex, 14 to 30 percent slopes --.----__ 
Grundy silt loam, 1 to 5 pereent slopes ----_-__-__ 
Grundy silty clay loam, 2 to 5 percent slopes, 
eroded) sof. wv i a ES I es 
Kennebee silt loam ~.--------------------------- 
Ladoga silt loam, 2 to 5 percent slopes -----_----_ 
Ladoga silt loam, 5 to 9 percent slopes, eroded ____ 
Lagonda silt loam, 2 to 5 percent slopes ---_----_- 
Lagonda silt loam, 5 to 9 percent slopes, eroded ___ 
Lamoni clay loam, 4 to7 percent slopes ---_--_--- 
Lamoni clay loam, 5 to 9 percent slopes, eroded ___ 
Lamoni soils, 5 to 9 percent slopes, severely 
eroded _------------------------------------- 
Sampsel silty clay loam, 5 to 9 percent slopes —-___ 
Sharpsburg silt loam, 2 to 5 percent slopes ----___ 
Sharpsburg silt loam, 5 to 9 percent slopes _-_-__- 
Shelby loam, 9 to 14 percent slopes -_-_-_-__-_____ 
Shelby loam, 14 to 20 percent slopes ---------_-_- 
Shelby clay loam, 9 to 14 percent slopes, severely 
eroded 222225.) ee a 8 
Vesser silt loam _------------------------------- 
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TABLE 1.—Approximate acreage and proportionate 
extent of the soils—Continued 


Soil 


Wiota silt loam —--------------_----_--_--_----- 
Zook silty clay loam _------ 
Zook:silty.clay® 23.0022 te te ee 
Quarries: 22h Sl 
Watero. 0227s t-te A 


PObal; 2s te a ts oe peo et 270,390 


Armstrong Series 


The Armstrong series consists of deep, somewhat poorly 
drained, moderately sloping soils that formed in weathered 
glacial till. These soils are on the narrow convex tops and 
the sides of ridges. 

In a representative profile, the surface layer is very dark 
grayish brown loam about 6 inches thick. The subsoil is 
about 67 inches thick. The upper 4 inches is dark yellowish 
brown, friable heavy clay loam; the next 13 inches is yel- 
lowish brown and dark yellowish brown, firm clay mottled 
with grayish brown, strong brown, and yellowish red; and 
the lower 50 inches is grayish brown or olive gray, firm 
clay loam commonly mottled with yellowish brown. 
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Permeability is slow, and the available water capacity is 
moderate. 

These soils are used mostly for cultivated crops and for 
hay and pasture. 

Representative profile of Armstrong loam, 5 to 9 percent 
slopes, in a pasture 390 feet east and 1,980 feet south of the 
center of sec: 20,T. 58N., R. 30 W. 


Ap—0 to 6 inches, very dark grayish brown (10YR 3/2) loam; weak, 
fine, granular structure; friable; many fine roots; strongly acid; 
abrupt, smooth boundary. 

B1—6 to 10 inches, dark yellowish brown (10YR 4/4) heavy clay 
loam; weak, fine, subangular blocky structure; friable; many fine 
roots; very strongly acid; clear, smooth boundary. 

1IB21t—10 to 15 inches, dark yellowish brown (10YR 4/4) light clay; 
few, fine, distinct, strong brown (7.5YR 5/6) and yellowish red 
(5YR 4/6) mottles; moderate, fine, subangular blocky structure; 
firm; common fine roots; few thin clay films; very strongly acid; 
gradual, smooth boundary. 

IIB22t—15 to 23 inches, mottled yellowish brown (10YR 5/6) and 
grayish brown (10YR 5/2) clay; moderate, medium, subangular 
blocky structure; firm; common fine roots; many moderately 
thick clay films; very strongly acid; gradual, smooth boundary. 

IIB23t—28 to 42 inches, grayish brown (10YR 5/2) clay loam; com- 
mon, medium, distinct, yellowish brown (1OYR 5/8) mottles; 
moderate, medium, prismatic structure; firm; few fine roots; 
few thin clay films; slightly acid; gradual, smooth boundary. 

TIB31—42 to 65 inches, olive gray (5Y 5/2) clay loam; common, 
medium, distinct, yellowish brown (10YR 5/8) mottles; weak, 
fine, prismatic structure; firm; slightly acid; gradual, smooth 
boundary. 

IIB82—65 to 73 inches, mottled grayish brown (10YR 5/2) and yel- 
lowish brown (10YR 5/8) clay loam; massive; firm; sand is in 
upper 3 inches; slightly acid. 


The solum is very strongly acid or strongly acid in the upper part 
and slightly acid to alkaline in the lower part. The Al horizon is black 
or very dark grayish brown loam 5 to 8 inches thick. Some profiles 
have an A2 horizon 1 inch to 4 inches thick. The upper part of the B 
horizon is dark yellowish brown and yellowish brown silty clay or 
clay mottled with grayish brown, strong brown, and yellowish red. 
The lower part of the B horizon is grayish brown, olive gray, or gray 
silty clay or clay loam commonly mottled with yellowish brown. Gla- 
cial pebbles 2 to 5 percent in volume and 5 to 10 millimeters in size are 
throughout the solum in many places. Some calcium concretions and 
streaks are in the lower part. 

Armstrong soils formed in material similar to that of Lamoni soils, 
but they have a thinner A horizon. They have a higher clay content 
than Gara soils, and unlike Gara soils, they have red and gray mot- 
tles in the upper part of the B horizon. 


AmC—Armstrong loam, 5 to 9 percent slopes. This 
soil is in narrow, irregularly shaped areas on the convex 
tops and the sides of ridges. It has the profile described as 
representative of the series. 

Included with this soil in mapping are small areas of 
moderately sloping Ladoga and Lamoni soils and strongly 
sloping Gara soils on lower slopes. Also included are sev- 
eral small areas of severely eroded Armstrong clay loam on 
shoulders of side slopes. 

Organic-matter content is moderate, and natural fertil- 
ity is medium. Runoff is medium. The main concern of 
management is controlling erosion, and a minor concern is 
maintaining tilth. 

This soil is moderately well suited to cultivated crops and 
well suited to small grain, hay, and pasture. Capability 
unit Ile-5., , 

Ar€3—Armstrong clay loam, 5 to 9 percent slopes, 
severely eroded. This soil is in narrow, irregularly shaped 
areas on the convex tops and the sides of ridges. It has a 
profile similar to that described as representative of the 
series, but the surface layer has been removed by erosion 
and the surface material is now the upper part of the orig- 
inal subsoil. 


Included with this soil in mapping are several small 
areas of Armstrong loam and Ladoga soils. 

Organic-matter content and natural fertility are low. 
Runoff is rapid. The main concerns of management are 
controlling erosion and maintaining tilth and the plant 
cover. 

This soil is poorly suited to cultivated crops because ero- 
sion is severe. It is best suited to pasture, hay, and wildlife 
habitat. Capability unit IVe-8. 


Clarinda Series 


The Clarinda series consists of poorly drained soils that 
formed in weathered glacial till. This glacial till is a gray 
clay commonly called gumbotil, which is an old buried soil 
that has again been exposed by geologic erosion. Clarinda 
soils are in concave, moderately sloping areas at the heads 
of small drainageways and on other side slopes. The native 
vegetation was prairie grasses. 

In arepresentative profile, the surface layer is black silty 
clay loam about 9 inches thick. The firm subsoil is about 63 
inches thick. The upper 7 inches is dark gray silty clay, the 
next 44 inches is gray clay, and the lower 12 inches is gray 
light silty clay. The subsoil is mottled with yellowish brown 
throughout. 

Permeability is very slow, and the available water capac- 
ity is low. 

Most areas of these soils are small and are associated 
with Lagonda and Lamoni soils. Most are used for culti- 
vated crops and for hay and pasture. 

Representative profile of Clarinda silty clay loam, 5 to 9 
percent slopes, eroded, in a meadow 1,915 feet west and 425 
ue of the northeast corner of sec. 13, T. 57 N., 

. 382 W. 


Ap—O to 9 inches, black (L0YR 2/1) silty clay loam; weak, fine; sub- 
angular blocky structure; friable; common fine roots; slightly 
acid; clear, smooth boundary. 

IIB21tg—9 to 16 inches, dark gray (10YR 4/1) silty clay; very dark 
gray (10YR 3/1) in vertical cracks; few, fine, faint, dark gray 
yellowish brown mottles; moderate, fine, subangular blocky 
structure; firm; common fine roots; many thick clay films, 
slightly acid; gradual, smooth boundary. 

IIB22tg—16 to 26 inches, gray (5Y 5/1) clay; common, fine and me- 
dium, distinct, yellowish brown (10YR 5/4 and 10YR 5/6) mot- 
tles; weak, fine, subangular blocky structure; firm; common fine 
roots; many thick clay films; slightly acid; gradual, smooth 
boundary. 

IIB23tg—26 to 38 inches, gray (5Y 5/1) clay; common, medium, dis- 
tinct, yellowish brown (10YR 5/4 and 10YR 5/6) mottles; weak, 
fine, subangular blocky structure; firm; few very fine roots; com- 
mon thin clay films; few fine sand grains; neutral; gradual, 
smooth boundary. 

TIB31tg—38 to 60 inches, gray (5Y 5/1) clay; common, fine and me- 
dium, distinct, yellowish brown (10YR 5/6) mottles; weak, very 
fine, subangular blocky structure; firm; few sand grains; mildly 
alkaline; gradual, smooth boundary. 

IIB32g—60 to 72 inches, gray (5Y 5/1) light silty clay; common, fine 
and medium, prominent, yellowish brown (10YR 5/8) mottles; 
weak, very fine, subangular blocky structure; firm; few sand 
grains; mildly alkaline. 


The solum ranges from slightly acid to strongly acid in the upper 
part and slightly acid to mildly alkaline in the lower part. The Ap 
horizon is black or very dark grayish brown silty clay or silty clay, 
loam 5 to 9 inches thick. The subsoil is-gray or grayish brown silty 
elay or clay. It has yellowish brown mottles that increase in number 
with increasing depth. 

Clarinda soils have a thicker and grayer B horizon than Lamoni 
soils. They have a higher clay content and a grayer subsoil than La- 
gonda soils. They do not have the pebbles and stones that are common 
in Lamonisoils. 

The dark surface layer of these Clarinda soils is thinner than is de- 
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fined as the range for the series, but this difference does not alter use 

or management. 
CaC2—Clarinda silty clay loam, 5 to 9 percent slopes, 
eroded. This soil is in concave areas at the heads of drain- 
ageways and on side slopes that extend into the gently slop- 


ing uplands. Areas are generally less than 20 acres in size.. 


Included with this soil in mapping are smaljl areas of 
eroded Lagonda and Lamoni soils. Also included are sev- 
eral severely eroded areas where the subsoil is exposed. In 
these severely eroded areas, the soil is plastic when wet, is 
subject to cracking, and is very difficult to till when dry. 
The available water capacity is low. 

Organic-matter content is moderate, and natural fertil- 
ity is medium. Runoff is medium, and the hazard of erosion 
is severe. This soil stays wet for long periods because of 
very slow permeability and seepage from soils upslope. 
The main concerns of management are controlling erosion 
and maintaining tilth. 

Many smaller areas of this soil are commonly used for 
vere crops and for hay and pasture. Capability unit 

e-8. 


Gara Series 


The Gara series consists of deep, moderately well drained 
soils that formed in glacial till. These soils are in strongly 
dissected areas on strongly sloping and moderately steep 
side slopes. The native vegetation was mixed timber and 
prairie grasses. 

In a representative profile, the surface layer is black 
loam about 7 inches thick. The subsurface layer is dark 
grayish brown loam about 3 inches thick. The firm subsoil 
is about 34 inches thick. The upper part is brown clay loam, 
and the lower part:is yellowish brown and dark yellowish 
brown clay loam. The underlying material is yellowish 
brown and olive gray clay loam that has few to common 
soft carbonate masses. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used mostly for hay, pasture, and some 
timber. 

Representative profile of Gara loam, 9 to 14 percent 
slopes, in timber, 45 north and 600 feet west of the south- 
east corner of sec. 14, T. 60.N., R. 32 W.. 


A1—0 to 7 inches, black (10YR 2/1) loam; weak, fine, granular 
structure; very friable; few fine roots; neutral; clear, smooth 
boundary. 

A2—7 to 10 inches, dark grayish brown (10YR 4/2) loam; few very 
dark grayish brown (10YR 3/2) worm casts; weak, fine, granular 
structure; very friable; few fine roots; medium acid; clear, smooth 
boundary. 

B1—-10 to 18 inches, brown (10YR 4/3) light clay loam; weak, fine, 
subangular blocky structure; firm; some glacial pebbles 2 to 5 
percent in volume and 5 to 10 millimeters in size; strongly acid; 
gradual, smooth boundary. 

B21t—18 to 18 inches, brown (10YR 4/3) clay loam; moderate, fine, 
subangular blocky structure; firm; few medium roots; common 
thin clay films; some glacial pebbles 2 to 5 percent in volume 
and 5 to 10 millimeters in size; medium acid; gradual, smooth 
boundary. : 

B22t—18 to 25 inches, dark yellowish brown (10YR 4/4) clay loam; 
moderate, fine, subangular blocky structure; firm; common thin 
clay films; some glacial pebbles 2 to 5 percent in volume and 5 
to 10 millimeters in size; medium acid; clear, smooth boundary. 

B23t—25 to 32 inches, yellowish brown (10YR 5/6) clay loam; few, 
fine, distinct, olive gray (5Y 5/2) mottles; weak, fine, subangular 
blocky structure; firm; some glacial pebbles 2 to 5 percent in vol- 
ume and 5 to 10 millimeters in size; slightly acid; gradual, smooth 
boundary. 


B3—82 to 44 inches, yellowish brown (10YR 5/4 and 10YR 5/6) clay 
loam; few, fine, distinct, grayish brown (2.5Y 5/2) mottles; weak, 
fine, prismatic structure; firm; few soft carbonate masses; some 
glacial pebbles 2 to 5 percent in volume and 5 to 10 millimeters in 
size; neutral; clear, smooth boundary. 

C—44 to 65 inches, yellowish brown (10YR 5/4) and olive gray (5Y 
5/2) clay loam; massive; firm; few soft carbonate masses; some 
glacial pebbles 2 to 5 percent in volume and 5 to 10 millimeters in 
size; neutral. 


The solum ranges from 86 to 70 inches in thickness. The Al horizon 
is black or very dark grayish brown loam 5 to 8 inches thick. The A2 
horizon is black or very dark grayish brown loam 5 to 8 inches thick. 
The A2 horizon is 1 inch to 3 inches thick. In cultivated areas, the A2 
horizon is mixed with the Ap horizon by plowing. 

Gara soils formed in material similar to that of Shelby soils, but 
they have a thinner A horizon. They do not have the yellowish red and 
grayish brown mottles in the upper part of the B horizon that are 
common in Armstrong soils. 


GaD—Gara loam, 9 to 14 percent slopes. This soil is 
on side slopes below Armstrong or Ladoga soils. It has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas of 
Armstrong soils. Also included are several small areas and 
a few large areas of a Gara soi) where the surface layer has. 
been removed by erosion and a few small areas of a Gos- 
port soil that has some small rock outcrops. 

Organic-matter content is moderate, and natural fertil- 
ity is medium. Runoff is medium, and the hazard of erosion 
is severe. The main concern of management is controlling 
erosion. 

This soil is suited to hay, pasture, and a limited amount 
of small grain. Capability unit [Ve-1. 

GaE—Gara loam, 14 to 20 percent slopes. This soil is 
on hillsides below the strongly sloping Gara and moder- 
ately sloping Armstrong soils. It has a profile similar to 
that described as representative of the series, but the sur- 
face layer is lighter colored and is 3 to 4 inches thinner be- 
cause of natural erosion and erosion caused by overgrazing. 

Included with this soil in mapping are small areas of a 
Gara soil where the surface layer has been removed by ero- 
sion and a strongly sloping, eroded Gara soil. Also included 
are a few small areas of a Gosport soil that has some small 
rock outcrops. 

Organic-matter content is moderate, and natural fertil- 
ity is medium. Runoff is rapid, and the hazard of erosion is 
severe. The main concerns of management are controlling 
erosion and establishing plant cover. 

This soil is best suited to pasture, timber, and wildlife 
habitat. Capability unit Vle-1. 


Gosport Variant 


The Gosport variant is an alkaline variant of the Gosport 
series. It consists of moderately deep, well drained, moder- 
ately steep and steep soils that formed in thin interbedded 
limestone and shale. These soils are on side slopes. 

In a representative profile, the surface layer is very dark 
grayish brown silty clay loam about 7 inches thick. The 
subsoil is firm silty clay about 18 inches thick. The upper 5 
inches is brown, the next 6 inches is dark yellowish brown, 
and the lower 7 inches is yellowish brown. The underlying 
material is about 11 inches thick. The upper 4 inches is 
brown and olive brown silty clay loam, and the lower 7 
inches is light brownish gray platy shale. Hard shale bed- 
rock is at a depth of 36 inches. 

Permeability is moderately slow above bedrock, and the 
available water capacity is low. 
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These soils are used mostly for timber and pasture. 

Representative profile of Gosport silty clay loam, alka- 
line variant, in an area of Gosport complex, 14 to 30 percent 
slopes, in timber, 110 feet south and 30 feet west of the cen- 
ter of sec. 23, T. 58 N., R. 30 W.. 


Al—O to 4 inches, very dark grayish brown (10YR 3/2) silty clay 
loam; strong, very fine and fine, subangular blocky structure; 
friable; many fine roots; few, small, flaggy limestone fragments; 
medium acid; clear, smooth boundary. 

A12—4 to 7 inches, very dark grayish brown (10YR 8/2) heavy silty 
clay loam; few, fine, faint, dark brown mottles; strong, fine, sub- 
angular blocky structure; friable; common fine and medium 
roots; few, small, brown rock fragments; slightly acid; clear, 
smooth boundary. 

B21—7 to 12 inches, brown (10YR 4/3) silty clay; few, fine, faint, 
very dark grayish brown mottles; moderate, fine, subangular 
blocky structure; firm; common fine and medium roots; slightly 
acid; clear, smooth boundary. 

B22—12 to 18 inches, dark yellowish brown (10YR 4/4) silty clay; 
few, fine, distinct, subangular blocky structure; firm; few fine 
and medium roots; slightly acid; clear, smooth boundary. 

B3—18 to 25 inches, yellowish brown (10YR 5/4) silty clay; weak, me- 
dium, subangular blocky structure; firm; few fine and medium 
roots; slightly acid; clear, smooth boundary. 

C1—25 to 29 inches, brown (LOYR 4/3) and olive brown (2.5Y 4/4) 
silty clay loam; massive; firm; few fine roots; moderately alka- 
line; strong effervescence; abrupt, smooth boundary. 

C2—29 to 36 inches, light brownish gray (2.5Y 6/2) shale; platy rock 
structure; difficult to dig with hand spade; moderately alkaline; 
strong effervescence; clear, smooth boundary. 

R—36 inches, shale bedrock. 


The solum ranges from 21 to 31 inches in thickness. Depth to bed- 
rock ranges from 28 to 40 inches. Coarse fragments throughout the 
profile range from 5 to 25 percent in volume and generally from 5 
to 30 millimeters in size. The A horizon is very dark grayish brown or 
very dark brown. The B horizon is brown, dark brown, or yellowish 
pron silty clay loam or silty clay. The C horizon is 8 to 18 inches 
thick. 

These soils have a thinner solum and are less gray in the B horizon 
than Sampsel soils. They have a greater number of coarse fragments 
than Armstrong and Gara soils. 


‘GdE—Gosport complex, 14 to 30 percent slopes. This 
mapping unit is about 40 percent Gosport variant, 35 
percent shallow soils similar to the Gosport variant, and 25 
percent Armstrong, Gara, and Sampsel soils and rock out- 
crop. It is adjacent to streams. Areas range from 10 to more 
than 100 acres in size. Armstrong and Gara soils are in less 
steep areas at higher elevations than the Gosport soil. The 
Sampsel soil is adjacent to the Gosport soil, but at higher 
or lower elevations. Small rock outcrop and loose rocks 
occur throughout the mapping unit. 

The Gosport variant formed in shale interbedded with 
thin layers of limestone (fig. 6). Nearly vertical low rock 
cliffs or ledges are in a few places adjacent to streams. 

Organic-matter content is moderate and natural fertility 
is low in the Gosport variant. Runoff is rapid. Erosion and 
droughtiness are the major hazards. The main concerns of 
management are controlling erosion and establishing and 


Figure 6.—Roadside cut showing a partial profile of the Gosport variant and the effect of the underlying material on root penetration. 
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maintaining a continuous plant cover. Minor concerns are 
protecting the plant cover from fire and overgrazing. 

This mapping unit is best suited to timber and wildlife nS 3 : . 
habitat. Capability unit VIs-7. sar * aA J f 


Grundy Series 


The Grundy series consists of deep, somewhat poorly 
drained soils that formed in loess. These soils are on the 
high, gently sloping, wide tops and the sides of ridges. The 
native vegetation was prairie grasses. 

In a representative profile (fig. 7), the surface layer is 
black and is about 11 inches thick. The upper 8 inches is silt 
loam, and the lower 3 inches is light silty clay loam. The 
subsoil is about 86 inches thick. It is, in sequence down- 
ward, 3 inches of very dark gray, friable silty clay loam, 3 
inches of dark grayish brown, firm silty clay loam, 6 inches 
of dark grayish brown, firm silty clay that has a few yel- 
lowish red and yellowish brown mottles; and 24 inches of 
grayish brown light silty clay and silty clay loam that has 
many yellowish brown mottles. The underlying material to 
a depth of 84 inches is grayish brown silty clay loam that 
has many dark yellowish brown mottles. 

s Poaeepity is slow, and the available water capacity is 
igh. 

These soils are used mostly for cultivated crops. Some 
smaller areas are used for hay and pasture. 

Representative profile of Grundy silt loam, 1 to 5 percent 
slopes, in a cultivated field 470 feet east and 1,020 feet 
north of the southwest corner of sec. 16, T. 57 N., R. 30 W. 


Ap—0 to 8 inches, black (LOYR 2/1) heavy silt loam; strong, medium, 
granular structure; friable; many roots; many worm casts; neu- 
tral; abrupt, smooth boundary. 

A12—8 to 11 inches, black (10YR 2/1) light silty clay loam; moderate, 
very fine and fine, gr. anular structure; friable; many roots; many 
worm casts; some Laine of very dark grayish brown (10YR 
8/2); few fine concretions; slightly acid; clear, smooth boundary. 

B1—11 to 14 inches, very dark gray (10YR 3/1) medium silty clay 
loam; strong, very fine, subangular blocky structure; friable; 
many roots, many krotovina of dark grayish brown (10YR 4/2); 
grainy silt coatings on ped surfaces; few fine concretions; me- 
dium acid; clear, smooth boundary. 

B21t—14 to 17 inches, dark grayish brown (10YR 4/2) medium silty 
clay loam; strong, very fine, subangular blocky structure; firm; 
few roots; common thin clay films; few krotovina; common fine 
concretions; medium acid; clear, smooth boundary. 

B22t—17 to 23 inches, dark grayish ‘brown (10YR 4/2) silty clay; few, 
fine, prominent, reddish brown (5YR 4/4) and yellowish red (6YR 
4/6) and few, fine, distinct, dark yellowish brown (10YR 4/4) 
mottles; very fine and fine, subangular blocky structure; firm; 
few roots; thick continuous clay films; few krotovina; few fine 
concretions; medium acid; clear, smooth boundary. 

B23t—23 to 34 inches, grayish brown (10YR 5/2) lieht silty clay; 
many, medium, distinct, dark yellowish brown (10YR 4/4), and 
few fine, distinct, dark brown (7.5YR 4/4) mottles; moderate, 
medium and coarse, prismatic structure; firm; very few fine 
roots; thick continuous clay films; few black clay flows in verti- 
cal cracks and pores; few concretions; medium acid; gradual, 
smooth boundary. 

B31t—34 to 47 inches, grayish brown (2.5Y 5/2) heavy silty clay 
loam; many, fine, prominent, dark yellowish brown (10YR 4/4) 
and many, medium, prominent, strong brown (7.5YR 5/6) mot- 
tles; weak, medium, subangular blocky and weak, medium and 
coarse, prismatic structure; firm; very few fine roots; thick clay 
films in vertical cracks; common fine concretions; neutral; grad- 
ual, smooth boundary. 

C—47 to 84 inches, grayish brown (2.5Y 5/2) silty clay loam; few, 
fine, faint, olive gray (5Y 5/2) and many, medium, prominent, 
dark yellowish brown (10YR 4/4) mottles; massive; firm; few old 
root channels coated with black stains; common fine concretions; 
neutral. 


The solum ranges from 40 to 84 inches in thickness. The A horizon Figure 7.—Typical profile of Grundy silt loam, 
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is black, very dark gray, or very dark grayish brown silt loam or silty 
clay loam. The very dark gray colors of the surface layer extend into 
the B horizon in many places. The upper part of the B horizon is 
brown, very dark grayish brown, or dark grayish brown silty clay 
loam or silty clay. The lower part has variable colors of brown, dark 
Brayih brown, and gray and is light silty clay and heavy silty clay 
oam. 

Grundy soils are upslope from Lagonda, Clarinda, and Lamoni 
soils. They have less sand in the lower part of the solum than Lagonda 
soils, are Jess gray in the subsoil than Clarinda soils, and do not have 
the sand and pebbles that are in Lamonisoils. 


GsB—Grundy silt loam, 1 to 5 percent slopes. This 
soil is on the wide tops and the sides of ridges upslope from 
Lagonda soils. It has the profile described as representative 
of the series. 

Included with this soil in mapping are several small 
areas and a few large areas of a more poorly drained, 
nearly level soil that has a finer textured subsoil. The large 
areas are north of Osborn. Also included are some small 
areas of a gently sloping, eroded Grundy soil. 

Organic-matter content and natural fertility are high. 
Runoff is slow. Erosion is the major hazard and the main 
concern of management. 

This soil is well suited to cultivated crops and to hay and 
pasture. Capability unit Ie-5. 

GuB2—Grundy silty clay loam, 2 to 5 percent slopes, 
eroded. This soil is on the tops and the sides of ridges. It 
has a profile similar to that described as representative of 
the series, but the surface layer is only 5 to 8 inches thick, 
contains more clay, and in places is lighter colored because 
of the mixing of part of the subsoil with the plow layer. 

Included with this soil in mapping are small areas of un- 
eroded Grundy soils and Lagonda soils. 

Organic-matter content is moderate, and natural fertil- 
ity is high. Runoff is medium. Erosion is the major hazard 
and the main concern of management. 

This soil is well suited to cultivated crops and to hay and 
pasture. Capability unit IIe-5. 


Kennebec Series 


The Kennebec series consists of deep, moderately well 
drained, nearly level soils that formed in recent stratified 
deposits of silty alluvial sediments. These soils are on 
stream bottoms and are occasionally flooded for very short 
periods. 

In a representative profile, the surface layer is about 49 
inches thick. The upper 40 inches is black silt loam, and the 
lower 9 inches is very dark brown silt loam. The underlying 
material to a depth of 84 inches is very dark grayish brown 
and dark brown silt loam. 

Permeability is moderate, and the available water capac- 
ity is very high. 

These soils are used for cultivated crops. Many narrow 
areas adjacent to meandering stream channels are used for 
timber. 

Representative profile of Kennebec silt loam, in a culti- 
vated field 70 feet north and 115 feet east of the southwest 
corner of sec. 10, T. 58. N., R. 30 W: 


Ap—0 to 7 inches, black (10YR 2/1) silt loam; weak, very fine, granu- 
lar structure; friable; common very fine and fine roots; common 
fine worm holes and pores; slightly acid; clear, smooth boundary. 

A12—7 to 19 inches, black (LOYR 2/1) silt loam; weak, fine and very 
fine, granular structure; friable; few fine roots; common, fine 
worm holes and pores; neutral; diffuse, smooth boundary. 

A13—19 to 40 inches, black (10YR 2/1) silt loam; weak, very fine and 
fine, subangular blocky structure; friable; few very fine roots; 


few small worm holes and many fine pores; neutral; diffuse, 
smooth boundary. 

AC—40 to 49 inches, very dark brown (10YR 2/2) silt loam; weak, 
fine; subangular blocky structure; friable; common fine pores: 
neutral; diffuse, smooth boundary. 

C1—4§ to 65 inches, very dark grayish brown (10YR 3/2) heavy silt 
loam; massive; friable; slightly acid; diffuse, smooth boundary. 

C2—65 to 84 inches, dark brown and very dark grayish brown (10YR 
3/3 and 10YR 3/2) light silt loam; massive; friable; few fine pores; 
common, fine, clean sand grains; medium acid. 


The Ap horizon is silt loam in most places, but it ranges to loam. 
The A horizon ranges from neutral to medium acid. 

Kennebec soils are not so gray in the lower part of the solum as 
Vesser soils and have less clay than Zook soils. They have less clay 
se Wiota soils and are not so brown in the lower part of the A 

orizon. 


Ke—Kennebee silt loam. This nearly level soil is on 
flood plains adjacent to stream channels. Slopes are 0 to 1 
percent. Areas are narrow and range from 15 to several 
hundred acres in size. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Vesser soils and poorly drained 
Zook soils. Also included are some small areas where the 
surface layer is loam because of overwash. 

Organic-matter content and natural fertility are high. 

This soil is well suited to cultivated crops and to pasture 
and timber. It has no inherent limitation, but it is subject 
to occasional flooding during the growing season. Capabil- 
ity unit IIw-4. 


Ladoga Series 


The Ladoga series consists of deep, moderately well 
drained, gently sloping and moderately sloping soils that 
formed in loess. These soils are on the narrow tops and the 
sides of ridges. The native vegetation was timber and 
prairie grasses. 

In a representative profile, the surface layer is very dark 
grayish brown silt loam about 7 inches thick. The subsur- 
face layer is dark grayish brown silt loam about 2 inches 
thick. The firm subsoil is about 40 inches thick. It is, in se- 
quence downward, 4 inches of brown light silty clay loam, 
7 inches of dark yellowish brown light silty clay, 10 inches 
of brown heavy silty clay loam that has a few yellowish 
brown and grayish brown mottles, and 19 inches of grayish 
brown silty clay loam mottled with brown and yellowish 
brown. The underlying material to a depth of 72 inches is 
grayish brown silty clay loam mottled with yellowish 
brown. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used for cultivated crops and for hay and 
pasture. Some small areas are used for timber and wildlife 
habitat. 

Representative profile of Ladoga silt loam, 2 to 5 percent 
slopes, in a pasture 1,045 feet east and 80 feet north of the 
center of sec. 10, T.57N., R. 32 W. 

Ap—0 to 7 inches, very dark grayish brown (10YR 3/2) silt loam; 
weak, very fine, granular structure; very friable; common very 
fine roots; neutral; abrupt, smooth boundary. 

A2—7 to 9 inches, dark grayish brown (10YR 4/2) silt loam; weak, 
very fine, granular structure; few, medium, very dark grayish 
brown (10YR 3/2) spots; very friable; few fine roots; slightly acid; 
clear, smooth boundary. 

B1t—9 to 13 inches, brown (10YR 4/3) light silty clay loam; moder- 
ate, very fine, subangular blocky structure; firm; slightly acid; 
clear, smooth boundary. 


B21t—13 to 20 inches, dark yellowish brown (10YR 4/4) light silty 
clay; moderate, fine, subangular blocky structure; firm; few very 
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ine ae common thin clay films; medium acid; gradual, smooth 

oundar 

B22t—20 to 30 inches, brown (10YR 5/8) heavy silty clay loam; few, 
fine, faint, dark ‘yellowish brown and grayish brown mottles; 
weak, fine, subangular blocky structure; firm; few very fine 
roots; common thin clay films; medium acid; gradual, smooth 
boundary. 

B3t—30 to 49 inches, grayish brown (10YR 5/2) silty clay loam; few, 
medium, faint, brown (10YR 5/3) and common, fine and medium. 
distinct, yellowish brown (10YR 5/8) mottles; weak, fine, pris- 
matic structure; firm; few black soft oxides; medium acid; grad- 
ual, smooth boundary. 

C—49 to 72 inches, grayish brown (10YR 5/2) light silty clay loam; 
common, medium, distinct, yellowish brown (10YR 5/8) mottles; 
massive; firm; few black soft oxides: slightly acid. 


The Al horizon is very dark gray or very dark grayish brown silt 
loam 5 to 8 inches: thick. In cultivated areas, the A2 horizon is mixed 
with the Ap horizon. The upper part of the B horizon is brown or dark 
yellowish brown. 

Ladoga soils have a thinner Al horizon than Grundy, Lagonda, and 
Sharpsburg soils and do not have the glacial sand and pebbles that 
are in Armstrong and Gara soils. 


LaB—Ladoga silt loam, 2 to 5 percent slopes. This soil 
is in small, long and narrow areas on the tops and the sides 
of ridges. In places, it is adjacent to moderately sloping La- 
doga soils. Typically, this soil is at lower elevations than 
Grundy and Lagonda soils and is upslope from moderately 
sloping Ladoga and Armstrong soils. It has the profile de- 
scribed as representative of the series. 

Included with this soil in mapping are small areas of 
more poorly drained soils and eroded Ladoga soils. Also 
included are small areas of a soil that has more sand in the 
lower part of the subsoil than is typical. 

Organic-matter content is moderate, and natural fertil- 
ity is high. Runoff is slow. Erosion is the major hazard and 
the main concern of management. 

This soil is suited to cultivated crops and to alfalfa, hay, 
pasture, and timber. Capability unit He-1. 

LaC2—Ladoga silt loam, 5 to 9 percent slopes, eroded. 
This soil is in small, narrow, irregularly shaped areas on 
the narrow tops and the sides of ridges. It has a profile sim- 
ilar to that described as representative of the series, but 
erosion has removed part of the surface layer. In places, 
the dark grayish brown subsurface layer and part of the 
brown subsoil have been mixed with the surface layer by 
plowing. 

Included with this soil in mapping are small areas of 
more poorly drained soils and uneroded Ladoga soils. Also 
included are small areas of a soil that has more sand in the 
lower part of the subsoil than is typical. 

Organic-matter content is moderate, and natural fertil- 
ity is high. Runoff is medium. Erosion is the major hazard 
and the main concern of management. 

This soil is moderately well suited to cultivated crops and 
well suited to small grain, hay, and pasture. Capability 
unit I[Te-1. 


Lagonda Series 


The Lagonda series consists of deep, somewhat poorly 
drained, gently sloping and moderately sloping soils on the 
tops and the sides of ridges. These soils formed in 20 to 36 
inches of loess or silty sediment underlain by highly weath- 
ered material washed from glacial till. The native vegeta- 
tion was mainly prairie grasses. 

In a representative profile, the surface layer is black silt 
loam about 9 inches thick. The firm subsoil is about 46 
inches thick. The upper 5 inches is dark grayish brown silty 


clay loam; the next 14 inches is dark grayish brown silty 
clay that has many fine mottles of yellowish brown in the 
upper part; and the lower 27 inches is grayish brown silty 
clay loam that has many fine mottles of yellowish brown. 
The underlying material to a depth of 71 inches is gray silty 
clay commonly mottled with yellowish brown. 

Permeability is slow, and the available water capacity is 
high. 

These soils are used mostly for cultivated crops. A few 
areas are used for hay and pasture. 

Representative profile of Lagonda silt loam, 5 to 9 per- 
cent slopes, eroded, in a pasture 2,500 feet east and 775 feet 
south of the center of sec. 17, T.57N., R. 30 W. 


Ap—0 to 9 inches, black (10YR 2/1) heavy silt loam; weak, very fine, 
granular structure; friable; common fine roots; neutral; clear, 
smooth boundary. 

B1—9 to 14 inches, dark grayish brown (10YR 4/2) heavy silty clay 
loam; very dark grayish brown (10YR 3/2) coatings on some peds; 
moderate, very fine, subangular blocky structure; firm; common 
fine roots; medium acid; gradual, smooth boundary. 

B21t—14 to 20 inches, dark grayish brown (2.5Y 4/2) silty clay; many, 
fine, distinct, yellowish brown (10YR 5/8) mottles; moderate, 
fine, subangular blocky structure; firm; few fine roots; common 
thin clay films; slightly acid; gradual, smooth boundary. 

B22t—20 to 28 inches, dark grayish brown (2.5Y 4/2) silty clay; com- 
mon, medium, prismatic and fine, subangular blocky structure; 
firm; few fine roots; common moderately thick clay films; few 
sand grains; slightly acid; gradual, smooth boundary. 

IIB31t—28 to 55 inches, grayish brown (2.5Y 5/2) silty clay loam; 
many, fine, distinct, yellowish brown (10YR 5/4) mottles; weak, 
medium, prismatic structure; firm; few thin clay films; common 
fine sand grains; few black concretions; neutral; gradual, smooth 
boundary. 

MIC1g—55 to 71 inches, gray (5Y 5/1) silty clay; common, medium, 
yellowish brown (10YR 5/8) mottles; weak, fine, subangular 
blocky structure; firm; common sand grains; neutral. 


The solum ranges from 40 to 60 inches in thickness. The A horizon 
is black, very dark gray, very dark grayish brown, or very dark brown. 
It is dominantly silt loam, but the range includes silty clay loam. The 
upper 4 to 8 inches of the B horizon is very dark gray or very dark 
grayish brown. The lower part of the B horizon is mostly dark grayish 
brown and has gray, brown, and yellowish brown mottles that vary 
in number. 

Lagonda soils do not have the glacial pebbles and stones that are in 
Lamoni and Shelby soils. They have more sand in the lower part of 
the solum than Grundy soils and have a less gray subsoil than Cla- 
rinda soils. 

The dark colored surface layer of these Lagonda soils is thinner 
than is defined as the range for the series, but this difference does 
not alter the use or management. 


LgB—Lagonda silt loam, 2 to 5 percent slopes. This 
soil is in narrow areas at the ends of long ridges. It is at 
slightly lower elevations than Grundy soils. It has a profile 
similar to that described as representative of ‘the series, 
but the surface layer is thicker. 

Included with this soil in mapping are small areas of 
Grundy soils. Also included are several small areas of a La- 
gonda soil in which the plow layer is several inches thinner 
or is partly mixed with the subsoil. 

Organic-matter content and natural fertility are high. 
Runoff is slow. Erosion is the major hazard and the main 
concern of management. 

This soil is well suited to cultivated crops and to hay and 
pasture. Capability unit ITe-5. 

LgC2—Lagonda silt loam, 5 to 9 percent. slopes, 
eroded. This soil is on side slopes along small drainage- 
ways and is downslope from the gently sloping Grundy 
and Lagonda soils. It has the profile described as represen- 
tative of the series. 

Included with this soil in mapping are small areas of 


DEKALB COUNTY, MISSOURI 


Clarinda, Grundy, and Lamoni soils. Also included are 
small areas of a Lagonda soil where the surface layer has 
been removed by erosion. 

Organic-matter content is moderate, and natural fertil- 
ity is high. Runoff is medium. The main concern of man- 
agement is controlling erosion, and a minor concern is 
maintaining tilth. 

This soil is moderately well suited to cultivated crops and 
well suited to hay and pasture. Capability unit IIe-5. 


Lamoni Series 


The Lamoni series consists of deep, somewhat poorly 
drained, moderately sloping soils that formed in glacial 
till. These soils are on the narrow tops and the sides of 
ridges. The native vegetation was prairie grasses. 

In a representative profile, the surface layer is about 9 
inches thick. The upper part is black clay loam, and the 
lower part is very dark grayish brown clay loam. The firm 
subsoil is about 29 inches thick. The upper 12 inches is dark 
grayish brown clay that has a few yellowish brown and 
dark brown mottles; the next 8 inches is light olive brown 
clay; and the lower 9 inches is gray heavy clay loam. The 
underlying material to a depth of 72 inches is gray and yel- 
lowish brown clay loam. 

Permeability is slow, and the available water capacity is 
moderate. 

These soils are used mostly for cultivated crops and for 
hay and pasture. 

Representative profile of Lamoni clay loam, 5 to 9 per- 
cent slopes, eroded, in a pasture 2,335 feet east and 630 feet 
south of the northwest corner of sec. 28, T. 59 N., R. 31 W. 


Ap—0 to 6 inches, black (10YR 2/1) clay loam; moderate, fine, granu- 
lar structure; friable; common very fine roots; slightly acid; 
clear, smooth boundary. 

A38—6 to 9 inches, very dark grayish brown (10YR 3/2) clay loam; 
moderate, very fine, subangular blocky structure; friable; com- 
mon very fine roots; medium acid; clear, smooth boundary. 

IIB21t—9 to 14 inches, dark grayish brown (10YR 4/2) light clay; 
very dark grayish brown (10YR 3/2) coatings on some peds; few, 
fine, faint, dark yellowish brown and few, fine, distinct, yellow- 
ish red (SYR 4/6) mottles; moderate, fine, subangular blocky 
structure; firm; common very fine roots; common thin clay films; 
medium acid; gradual, smooth boundary. 

IIB22t—14 to 21 inches, dark grayish brown (LOYR 4/2) clay; few, 
fine, distinct, yellowish brown (1L0YR 4/6) and dark brown (7.5YR 
4/4) mottles; moderate, fine, subangular blocky structure; firm; 
common very fine roots; many moderately thick clay films; 
common fine black concretions; slightly acid; gradual, smooth 
boundary. 

IIB23t—21 to 29 inches, light olive brown (2.5Y 5/4) light clay; com- 
mon, fine, faint, grayish brown (2.5Y 5/2), few, fine, distinct, 
gray (5Y 5/1), and few, fine, faint, light olive brown mottles; 
weak, medium, subangular blocky structure; firm; few fine roots, 
common thin clay films; moderately alkaline; gradual, smooth 
boundary. 

IIB3t—29 to 38 inches, gray (5Y 5/1) heavy clay loam; common, me- 
dium, distinct, light olive brown (2.5Y 5/6) mottles; weak, me- 
dium, subangular blocky structure; firm; few very fine roots; 
few thin clay films; slight effervescence; moderately alkaline; 
gradual, smooth boundary. 

C1—38 to 56 inches, gray (10YR 6/1) and yellowish brown (10YR 5/4) 
heavy clay loam; common, fine, faint, yellowish brown (10YR 
(5/8) mottles; weak, fine, prismatic structure; strong efferves- 
cence; moderately alkaline; gradual, smooth boundary. 

C2—56 to 72 inches, yellowish brown (10YR 5/8) clay loam; few, fine, 
distinct, gray (10YR 6/1) mottles; massive; firm; strong effer- 
vescence; moderately alkaline. 


The solum is typically 3 to 4 feet thick. The Ap horizon is black, 
very dark gray, or very dark grayish brown. It is dominantly clay 
loam and silty clay, but the range includes loam. The upper part of 
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the B horizon has fine yellowish red mottles in some pedons, and the 
lower part is mottled gray, light brown, or yellowish brown. 

Lamoni soils are grayer and have more clay in the B horizon than 
Shelby soils. They are not so gray as Clarinda soils. They have more 
clay, sand, and pebbles in the upper part of the solum than Lagonda 
soils. 

The dark colored surface layer and the solum of these soils are thin- 
ner than is defined as the range for the series, but this difference does 
not alter the use or management. 


LmC—Lamoni clay loam, 4 to 7 percent stopes. This 
soil is in long, narrow areas on the tops and the sides of 
ridges along small drainageways or upslope from strongly 
sloping Shelby or Gara soils. It has a profile similar to that 
described as representative of the series, but the surface 
layer is thicker. 

Included with this soil in mapping are small areas of Cla- 
rinda and Lagonda soils around the heads of drainageways. 
Also included are many small areas on the tops of ridges 
where the slope is less than 4 percent. 

Organic-matter content and natural fertility are high. 
Runoff is medium. Erosion is the major hazard and the 
main concern of management. 

This soil is suited to cultivated crops and to hay and pas- 
ture. Capability unit IIle-5. 

LmC2—Lamoni clay loam, 5 to 9 percent slopes, 
eroded. This soil is in long, narrow areas on ridges and side 
slopes along small drainageways or upslope from strongly 
sloping Shelby or Gara soils. It has the profile described as 
representative of the series. 

Included with this soil in mapping are some areas of Cla- 
rinda and Lagonda soils around the heads of drainageways. 
Also included are a few- small areas of uneroded and se- 
verely eroded Lamoni soils and a few where the slope is 
greater than 9 percent. 

Organic-matter content is moderate, and natural fertil- 
ity is high. Runoff is medium. The hazard of erosion is 
severe. The main concern of management is controlling 
erosion. 

This soil is moderately well suited to cultivated crops and 
well suited to hay and pasture. Capability unit IIIe-5. 

LnC3—Lamoni soils, 5 to ¥ percent slopes, severely 
eroded. This mapping unit is on the shoulders of side slopes 
and along small drainageways. It is also in areas upslope 
from strongly sloping Shelby or Gara soils. It has a profile 
similar to that described as representative of the series, but 
in many areas the original surface layer has been removed 
by erosion and the surface material is now the upper part 
of the dark grayish brown subsoil. Surface texture is dom- 
inantly silty clay, but in some areas it is clay loam. 

Included in this unit in mapping are small areas of Cla- 
rinda and Lagonda soils. Also included are small areas 
where the slope is greater than 9 percent. 

Organic-matter content is low, and natural fertility is 
medium. Runoff is rapid. The hazard of erosion is severe. 
Small gullies have formed in places. The main concerns of 
management are controlling erosion and maintaining tilth 
and the plant cover. 

This mapping unit is best suited to pasture, timber, and 
wildlife habitat. Capability unit [Ve-8. 


Sampsel Series 


The Sampsel series consists of deep, somewhat poorly 
drained, moderately sloping soils that formed in material 
weathered from shale. These soils are generally on the low 
concave side slopes and foot slopes. 
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In a representative profile, the surface layer is light silty 
clay loam about 16 inches thick. The upper part is black, 
and the lower part is very dark grayish brown. The subsoil 
is about 40 inches thick. The upper 10 inches is dark gray- 
ish brown silty clay loam that has common fine mottles of 
yellowish brown and dark gray; the next 12 inches is dark 
grayish brown silty clay that has common fine mottles of 
grayish brown and yellowish brown; and the lower 18 
inches is olive gray silty clay that has common medium 
mottles of yellowish brown. The underlying material, to a 
depth of 77 inches, is olive and gray silty clay and olive 
shaly silty clay loam. 

; Pemeaety is slow, and the available water capacity 
is high. 

These soils are used mostly for hay and pasture. A few 
areas are used for cultivated crops and timber. 

Representative profile of Sampsel silty clay loam, 5 to 9 
percent slopes, in a bluegrass pasture 765 feet north and 55 
feet west of the northeast corner of sec. 28, T.59N., R. 30 W. 


A11—0 to 10 inches, black (LOYR 2/1) light silty clay loam; moderate, 
fine, granular structure; friable; common fine roots; slightly 
acid; clear, smooth boundary. 

A12—10 to 16 inches, very dark grayish brown (10YR 3/2) light silty 
clay loam; moderate, fine, granular structure; firm; common fine 
roots; medium acid; gradual, smooth boundary. 

Blt—16 to 26 inches, dark grayish brown (2.5Y 4/2) silty clay loam; 
common, fine, distinct, dark gray (10YR 4/1) and yellowish 
brown (10YR 5/6) and few, fine, distinct, very dark gray (10YR 
3/1) mottles; moderate, very fine, subangular blocky structure; 
firm; many thin clay films; many fine concretions; strongly acid; 
gradual, smooth boundary. 

B21t—26 to 38 inches, dark grayish brown (2.5Y 4/2) silty clay; com- 
mon, fine, distinct, grayish brown (10YR 5/2) and many, fine, 
distinct, yellowish brown (10YR 5/6) mottles; moderate, fine, 
subangular blocky structure; firm; many moderately thick clay 
films; common fine concretions; medium acid; gradual, smooth 
boundary. 

B22t—38 to 44 inches, olive gray (SY 5/2) silty clay; common, me- 
dium, distinct, light olive brown (2.5Y 5/4) and few, fine, distinct, 
yellowish brown (10YR 5/6) mottles; few, fine, black vertical 
streaks; weak, fine, prismatic structure; firm; many thin clay 
films; few fine concretions; slightly acid; gradual, smooth 
boundary. 

B3—44 to 56 inches, olive gray (5Y 5/2) light silty clay; common, me- 
dium, distinct, yellowish brown (10YR 5/6) mottles; weak, me- 
dium, prismatic structure; firm; neutral; clear, smooth boundary. 

C1—56 to 64 inches, olive (SY 5/3) and gray (N 5/0) light silty clay; 
massive; firm; neutral; clear, smooth boundary. 

C2—64 to 77 inches, olive (5Y 5/8), soft, platy, shaly silty clay loam; 
olive yellow (2.5Y 6/6) mottles; neutral. 

R—77 inches, weathered shale bedrock. 

The solum ranges from 36 to 70 inches in thickness. Depth to bed- 
rock ranges from 40 to 70 inches or more. The A horizon is silt loam 
or silty clay loam 10 to 16 inches thick. 

Sampsel soils have a thicker solum and a grayer B horizon than 
Gosport soils. They differ from Grundy and Lagonda soils in having 
bright mottles in the lower part of the A horizon or some dark gray 
mottles in the upper part of the B horizon. They do not have the gla- 
cial sand and pebbles that are in Armstrong and Gara soils. 


SaC—Sampeel silty clay loam, 5 to 9 percent slopes. 
This soil is on concave side slopes upslope or downslope 
from Gosport soils. 

Included with this soil in mapping are some areas of a 
soil that is moderately well drained. Also included are a 
few small areas where glacial pebbles or limestone frag- 
ments are in the surface layer, areas of a Sampsel soil that 
has a thinner surface layer, and severai small areas where 
-the slope is greater than 9 percent. 

Organic-matter content and natural fertility are high. 
Runoff is medium. Erosion is the major hazard. Runoff 
from soils upslope can result in seasonal wet and seepy 


areas. The main concern of management is controlling ero- 
sion, and a minor concern is controlling excess water. 

This soil is moderately well suited to cultivated crops and 
well suited to hay and pasture. Capability unit I[Ie-5. 


Sharpsburg Series 


The Sharpsburg series consists of deep, moderately well 
drained, gently sloping and moderately sloping soils that 
formed in moderately deep loess. These soils are on the 
narrow tops and the sides of ridges. The native vegetation 
was prairie grasses. 

In a representative profile, the surface layer is about 12 
inches thick. The upper 9 inches is very dark brown silt 
loam, and the lower 3 inches is very dark grayish brown 
light silty clay loam. The firm subsoil is about 48 inches 
thick. It is, in sequence downward, 10 inches of brown silty 
clay loam, 9 inches of brown and dark yellowish brown silty 
clay loam, 6 inches of dark yellowish brown silty clay loam 
commonly mottled with grayish brown and strong brown, 
and 23 inches of yellowish brown and grayish brown silty 
clay loam commonly mottled with strong brown. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used mostly for cultivated crops and hay. 

Representative profile of Sharpsburg silt loam, 2 to 5 
percent slopes, 1,980 feet east and 660 feet north of the 
southwest corner of sec. 34, T. 57 N., R. 33 W. 


Ap—0 to 9 inches, very dark brown (10YR 2/2) silt loam; weak, fine, 
granular structure; friable; slightly acid; abrupt, smooth 
boundary. 

A3—~9 to 12 inches, very dark grayish brown (LOYR 3/2) light silty 
clay loam; moderate, fine, subangular blocky structure; friable; 
few very thin brown (10YR 4/8) coatings on ped faces; slightly 
acid; gradual, smooth boundary. 

B21t—12 to 22 inches, brown (10YR 4/3) silty clay loam; weak, me- 
dium, prismatic and weak, fine, subangular blocky structure; 
firm; common, thin, very dark grayish brown (10YR 3/2) clay 
films; medium acid; gradual, smooth boundary. 

B22t—22 to 31 inches, brown (10YR 4/3) and dark yellowish brown 
(10YR 4/4) silty clay loam; few, fine, distinct, strong brown 
(7.5YR 5/6) and grayish brown (2.5Y 5/2) mottles; moderate, 
medium, prismatic and weak, fine, subangular blocky structure; 
firm; common moderately thick clay films; medium acid; grad- 
ual, smooth boundary. 

B23t—81 to 37 inches, dark yellowish brown (10YR 4/4) silty clay 
loam; common, medium, faint, grayish brown (2.5Y 5/2) and few, 
fine, distinct, strong brown (7.5YR 5/6) mottles; moderate, me- 
dium, prismatic and weak, fine, subangular blocky struc- 
ture; firm; few thin clay films; medium acid; gradual, smooth 
boundary. 

B3—387 to 60 inches, yellowish brown (10YR 5/4) and grayish brown 
(2.5Y 5/2) silty clay loam; common, medium, distinct, strong 
brown (7.5YR 5/6 and 7.5YR 5/8) mottles; massive; firm; many 
fine dark masses; medium acid. 


The solum ranges from 40 to 70 inches in thickness. The A horizon 
is silt loam or light silty clay loam 10 to 18 inches thick. The B2 hori- 
zon has a clay content of 36 to 42 percent. 

Sharpsburg soils are less gray than Grundy and Lagonda soils and 
have less clay in the subsoil. They have a thicker A horizon than La- 
doga soils and do not have the glacial sand and pebbles that are in 
Lamoni and Shelby soils. 


SbB—Sharpsburg silt loam, 2 to 5 percent slopes. 
This soil is in long areas on the narrow tops of ridges. It is 
at slightly lower elevations than Grundy soils. It has the 
profile described as representative of the series. 

Included with this soil in mapping are small areas of 
Grundy and Lagonda soils. 

Organic-matter content and natural fertility are high. 
Runoff is slow. Erosion is the major hazard and the main 


DEKALB COUNTY, MISSOURI 


concern of management. 

This soil is well suited to cultivated crops and to hay and 
pasture. Capability unit IIe-1. 

ShC—Sharpsburg silt loam, 5 to 9 percent slopes. 
This soil is in narrow and long areas on the tops and the 
sides of ridges. It is at slightly lower elevations than the 
gently sloping Sharpsburg soil. 

Included with this soil in mapping are small areas of La- 
gonda soils and gently sloping Sharpsburg soils. 

Organic-matter content and natural fertility. are high. 
Runoff is medium. Erosion is the major hazard and the 
main concern of management. 

This soil is well suited to cultivated crops and to hay and 
pasture. Capability unit [e-1. 


Shelby Series 


The Shelby series consists of deep, moderately well 
drained, strongly sloping and moderately steep soils that 
formed in glacial till in strongly dissected areas. The native 
vegetation was prairie grasses. 

In a representative profile, the surface layer is very 
dark brown loam about 7 inches thick. The firm subsoil is 
about 40 inches thick. It is, in sequence downward, 4 inches 
of very dark grayish brown clay loam, 6 inches of brown 
clay loam, 7 inches of dark yellowish brown clay loam, and 
-23 inches of yellowish brown clay loam that has few fine 
mottles of grayish brown and strong brown. The underly- 
ing material to a depth of 80 inches is mottled yellowish 
brown, strong brown, and grayish brown clay loam. 

Permeability is moderately slow, and the available water 
capacity is high. 

These soils are used mostly for hay and pasture. 

Representative profile of Shelby loam, 9 to 14 percent 
slopes, in a pasture 820 feet east and 870 feet south of the 
northwest corner of sec. 31, T. 59 N., R. 30 W. 


Ap—0 to 7 inches, very dark brown (10YR 2/2) heavy-loam; weak, 
fine, granular structure; friable; common fine roots; medium 
acid; clear, smooth boundary. 

B1—7 to 11 inches, very dark grayish brown (10YR 3/2) clay loam; 
moderate, very fine, subangular blocky structure; friable; com- 
mon fine roots; medium acid; gradual, smooth boundary. 

B21t—11 to 17 inches, brown (10YR 4/3) clay loam; moderate, fine 
and very fine, subangular blocky structure; firm; few fine roots; 
common thin clay films; slightly acid; gradual, smooth boundary. 

B22t—17 to 24 inches, dark yellowish brown (10YR 4/4) clay loam; 
moderate, fine, subangular blocky structure; firm; few fine roots; 
few fine black concretions; common moderately thick clay films; 
slightly acid; gradual, smooth boundary. 

B238t—24 to 34 inches, yellowish brown (10YR 5/4) heavy clay loam; 
few, fine, faint, grayish brown and yellowish brown mottles; 
weak, medium and fine, subangular blocky structure; firm; com- 
mon thin clay films; slightly acid; gradual, smooth boundary. 

B3—84 to 47 inches, yellowish brown (10YR 5/4) clay loam; common, 
fine, faint, grayish brown (10YR 5/2) and few, fine, distinct, 
strong brown (7.5YR 5/6) mottles; weak, medium, subangular 
blocky structure; firm; neutral; gradual, smooth boundary. 

C1—47 to 67 inches, yellowish brown (10YR 5/4) and grayish brown 
(1OYR 5/2) clay loam; few, medium, distinct, strong brown 
(7.5YR 5/6) mottles; massive; firm; few soft carbonate masses; 
strong effervescence; mildly alkaline; gradual, smooth boundary. 

C2—67 to 80 inches, mottled strong brown (7.5YR 5/8), grayish brown 
(10YR 5/2), and yellowish brown (10YR 5/4) clay loam; massive; 
tt few soft carbonate masses; strong effervescence; mildly 
alkaline. 


The Ap horizon is very dark gray, very dark grayish brown, or black 
loam. The B horizon is 24 to 42 inches thick. Depth to free carbonates 
ranges from 36 to 60 inches. 

Shelby soils are less gray than Lamoni soils and have less clay in 
the B horizon. They have a thicker A horizon than Armstrong and 
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pas soils and have sand and pebbles that do not occur in Sharpsburg 
soils. 


ShD—Shelby loam, 9 to 14 percent slopes. This soil is 
in large, irregularly shaped areas on side slopes adjacent to 
streams and large drainageways. It has the profile de- 
scribed.as representative of the series. 

Included with this soil in mapping are several small 
areas of a severely eroded Shelby soil. Also included are 
small areas of a soil that has a grayer subsoil than is typi- 
| and several small areas of a moderately steep Shelby 
soil. 

Organic-matter content and natural fertility are high. 
Runoff is medium. The hazard of erosion is severe. The 
main concern of management is controlling erosion. 

This soil is suited to cultivated crops and to hay and 
pasture. Capability unit [e-1. 

ShE—Shelby loam, 14 to 20 percent slopes.This soil 
is in small, irregularly shaped areas on side slopes adjacent 
to streams and large drainageways. 

Included with this soil in mapping are small areas of an 
eroded Shelby soil and Gara soils. Also included are small 
areas of a strongly sloping Shelby soil. 

Organic-matter content and natural fertility are high. 
Runoff is rapid. The hazard of erosion is severe. The main 
concerns of management are controlling erosion and estab- 
lishing permanent grasses. 

This soil is not suited to cultivated crops. It is best suited 
to pasture. Capability unit IVe-1. 

SyD3—Shelby clay loam, 9 to 14 percent slopes, se- 
verely eroded. This soil is in irregularly shaped areas on 
side slopes adjacent to streams and large drainageways. 
Areas are 10 to 40 acres in size. This soil has a profile simi- 
lar to the one described as representative of the series, but 
the original surface layer has been removed by erosion and 
the surface material is now the upper part of the yellowish 
brown subsoil. 

Included with this soil in mapping are small areas of an 
uneroded Shelby soil. Also included are small areas of a 
soil that has a grayer subsoil than is typical. 

Organic-matter content is low, and natural fertility is 
medium. Runoff is rapid. The hazard of erosion is severe. 
The main concerns of management are controlling erosion 
and maintaining tilth and plant cover. 

This soil is suited to cultivated crops, but is best suited to 
hay and pasture because the hazard of erosion is severe. 
Capability unit IVe-4. 


Vesser Series 


The Vesser series consists of deep, somewhat poorly 
drained, nearly level soils that formed in alluvium eroded 
from local upland soils. These soils are on bottom land 
and low stream terraces. They are subject to occasional 
flooding. 

In a representative profile, the surface layer is about 2C 
inches thick. The upper part is very dark grayish brown silt 
loam, and the lower part is very dark brown silt loam. The 
subsurface layer is grayish brown silt loam about 11 inches 
thick. The subsoil is dark grayish brown light silty clay 
loam about 13 inches thick. The underlying material to a 
depth of 70 inches is dark grayish brown light silty clay 
loam that has common fine mottles of grayish brown and 
yellowish brown. 

Permeability is moderate, and the available water capac- 
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ity is very high. ‘ 
These soils are used mostly for cultivated crops. Some 
small areas are used for pasture and timber. ‘ 
Representative profile of Vesser silt loam, in wheat 
stubble and weeds, 990 feet south and 1,320 feet west of the 
northeast corner of sec. 10, T. 58 N., R. 30 W. 

Ap—O to 11 inches, very dark grayish brown (10YR 3/2) silt loam, 
weak, very fine, granular structure; friable; few fine roots; neu- 
tral; clear, smooth boundary. 

A12—11 to 20 inches, very dark brown (10YR 2/2) silt loam; weak, 
very fine, granular structure; friable; few fine roots; neutral; 
clear, smooth boundary. 

A2—20 to 31 inches, grayish brown (10YR 5/2) silt loam, weak, fine, 
granular structure; friable; thin light gray silt coatings on ped 
faces; few very fine roots; neutral; gradual, smooth boundary. 

B2t—31 to 44 inches, dark grayish brown (10YR 4/2) light silty clay 
loam; few, fine, faint, dark yellowish brown and grayish brown 
mottles; weak, very fine, subangular blocky structure; thin, light 
gray silt and very fine sand coatings on ped faces; friable; me- 
dium acid; gradual, smooth boundary. 

C—44 to 70 inches, dark grayish brown (10YR 4/2) light silty clay 
loam; common, fine, faint, grayish brown (10YR 5/2) and dark 
yellowish brown (10YR 4/4) mottles; massive; firm; slightly acid. 

The Al horizon is 12 to 20 inches thick and is black to very dark 
grayish brown. The A2 horizon is 9 to 16 inches thick. The B horizon 
is 12 to 30 inches thick. 

Vesser soils are grayer in the lower part of the solum than Kenne- 
bec and Wiota soils and have more clay in the lower part of the solum 
than Kennebec soils. They have less clay and are less black than Zook 
soils. 


Ve—Vesser silt loam. This nearly level soil is on bottom 
land and low stream terraces. Slopes are 0 to 1 percent. 
Areas range from 15 to more than 100 acres in size. 

Included with this soil in mapping are small areas of 
Wiota and Zook soils and several small areas where the 
surface layer is lighter colored than is typical. Also in- 
cluded are two large areas of a soil that has a light colored 
surface layer and is poorly drained. One is 1 mile north of 
Gridley, and the other is 2 miles southwest of Gridley. 

Organic-matter content and natural fertility are high. 
Runoff is very slow. Wetness and occasional flooding dur- 
ing the growing season are the main hazards. A minor con- 
cern of management is surface drainage. 

This soil is well suited to cultivated crops and to pasture 
and timber. Capability unit IIw-1. 


Wiota Series 


The Wiota series consists of deep, well drained, nearly 
level soils that formed in silty alluvium eroded from local 
upland soils. These soils are on bottom land and low stream 
terraces. 

In a representative profile, the surface layer is about 29 
inches thick. The upper 8 inches is very dark grayish brown 
silt loam; the next 15 inches is very dark grayish brown 
silty clay loam; and the lower 6 inches is very dark grayish 
brown and brown silty clay loam. The subsoil is about 21 
inches thick. The upper 14 inches is brown silty clay loam, 
and the lower 7 inches is brown silt loam. The underlying 
material to a depth of 68 inches is brown light silty clay 
loam. 

Permeability is moderate, and the available water capac- 
ity is very high. 

These soils are used mostly for cultivated crops. 

Representative profile of Wiota silt loam, in a cultivated 
field 530 feet east and 500 feet south of the center of sec. 12, 
T. 59N., R. 30 W. 


Ap—O to 8 inches, very dark grayish brown (10YR 3/2) silt loam; 
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weak, very fine, granular structure; friable; common fine roots; 
neutral; clear, smooth boundary. 

A12—8 to 16 inches, very dark grayish brown (10YR 3/2) light silty 
clay loam; weak, fine, granular structure; friable; common fine 
roots; slightly acid; gradual, smooth boundary. : 

A13~—~16 to 23 inches, very dark grayish brown (10YR 3/2) light silty 
clay loam; moderate, fine, subangular blocky structure; friable; 
few fine roots; strongly acid; gradual, smooth boundary. 

A3—23 to 29 inches, brown (10YR 4/3) and very dark grayish brown 
(10YR 3/2) silty clay loam; weak, fine, subangular blocky struc- 
ture; friable; few fine roots; medium acid; gradual, smooth 
boundary. 

B21—29 to 43 inches, brown (10YR 4/3) silty clay loam; few, fine, 
faint, dark yellowish brown mottles; weak, fine, subangular 
blocky structure; friable; medium acid; gradual, smooth 
boundary. 

B3—48 to 50 inches, brown (10YR 4/3) heavy silt loam; weak, very 
fine, subangular blocky structure; friable; slightly acid; gradual, 
smooth boundary. 

C—50 to 68 inches, brown (10YR 4/3) light silty clay loam; common, 
fine, faint, dark yellowish brown (10YR 4/4) mottles; massive; 
friable; medium acid. 

The A horizon is 15 to 30 inches thick. The B horizon is brown or 
dark yellowish brown silt loam or light silty clay loam. 

Wiota soils are less gray in the B horizon than Vesser soils and have 
more clay and a thinner A horizon than Kennebec soils. They have 
less clay and are less black than Zook soils. 


Wo—Wiota silt loam. This nearly level soil is in irregu- 
larly shaped areas on bottom land and low stream terraces. 
Slopes are 0 to 1 percent. Areas are from 15 to more than 
100 acres in size. 

Included with this soil in mapping are small areas of 
Vesser soils. Also included are several large areas of a Ken- 
nebec soil (fig. 8) that is subject to occasional flooding and 
small areas on terrace escarpments where the slope is as 
much as 3 percent. 

Organic-matter content and natural fertility are high. 
This soil has no inherent limitation, but it is subject to oc- 
casional flooding during the growing season. 

This soil is well suited to cultivated crops and to pasture 
and hay. Capability unit I-1. 


Zook Series 


The Zook series consists of deep, poorly drained, nearly 
level soils that formed in fine textured alluvium eroded 
from local upland soils. These soils are on bottom land. 
They are subject to occasional flooding. 

In a representative profile, the surface layer is black 
silty clay loam about 36 inches thick. The underlying mate- 
rial to a depth of 84 inches is silty clay loam. The upper 28 
inches is very dark gray, and the lower 20 inches is dark 


ay. 

Permeability is slow, and the available water capacity is 
moderate. Organic-matter content is high. 

These soils are used for cultivated crops and for hay and 
pasture. 

Representative profile of Zook silty clay loam, in a blue- 
grass pasture 260 feet north and 990 feet east of the south- 
west corner of sec. 20, T. 59 N., R. 82 W. 


A11—0 to 10 inches, black (10YR 2/1) silty clay loam; weak, very fine, 
subangular blocky structure; friable; common fine roots; slightly 
acid; clear, smooth boundary. 

A12—10 to 18 inches, black (N 2/0) silty clay loam; moderate, very 
fine and fine, subangular blocky structure; firm; few fine roots; 
neutral; gradual, smooth boundary. 

A13—18 to 36 inches, black (N 2/0) silty clay loam; moderate, very 
fine and fine, subangular blocky structure; firm; few fine roots; 
neutral; gradual, smooth boundary. 

Clg—36 to 64 inches, very dark gray (N 3/0) silty clay loam; weak, 
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Figure 8.—Corn on a Kennebec soil that is subject to occasional flooding. 


medium, blocky structure; firm; few fine concretions; neutral; 
diffuse, smooth boundary. 

C2g—64 to 84 inches, dark gray (N 4/0) silty clay loam; few, fine, 
faint, dark yellowish brown mottles; massive; firm; neutral. 


The A horizon is silty clay loam or light silty clay 30 to 40 inches 
thick. The C horizon is very dark gray, dark gray, or grayish brown 
silty clay loam or light silty clay. 

Zook soils have more clay than Kennebec, Vesser, and Wiota soils 
and are blacker than Vesser and Wiota soils. 


Zo—Zook silty clay loam. This nearly level soil is on 
small and large bottom lands and along drainageways. 
Slopes are 0 to 1 percent. Areas on the small bottom lands 
and the drainageways are narrow, long, and irregularly 
shaped. Some are more than a mile in length. On the large 
bottom lands the soil is more nearly level and is ponded in 
many small areas. This soil has the profile described as 
representative of the series. 

Included with this soil in mapping are several small 
areas where the surface layer is loam or clay loam and 
small areas of Kennebec soils and other well drained and 
moderately well drained silty soils. Also included on the 
small bottom lands and the drainageways adjacent to the 
upland are many small areas where the slope is as much 
as 3 percent. 

Organic-matter content and natural fertility are high. 
The main hazards on the small bottom lands are wetness 
and ditchbank erosion and the main concerns of manage- 


ment are diversion of hill water, control of ditchbanks, and 
inaccessibility. The main concerns of management on the 
large bottom lands are surface drainage and flood control. 

This soil is suited to cultivated crops and to hay and pas- 
ture. Many of the long, narrow, and irregularly shaped 
areas are best suited to pasture. Capability unit Iw-2. 

Zs—Zook silty clay. This nearly level to slightly depres- 
sional soil is on the flood plains of streams. Slopes are 0 to 1 
percent. Areas are from 20 to more than 100 acres in size. 
This soil has a profile similar to that described as represen- 
tative of the series, but the surface layer differs in texture. 

Included with this soil in mapping are small areas of 
Zook silty clay loam. 

Organic-matter content and natural fertility are high. 
Runoff is very slow or is ponded. Wetness and occasional 
flooding during the growing season are the main hazards. 
The main concerns of management are surface drainage 
(fig. 9) and flood control. 

This soil is best-suited to corn and soybeans. Capability 
unit IIw-14. 


Use and Management of the Soils 


This section explains the system of capability classifica- 
tion used by the Soil Conservation Service and describes 
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Figure 9.—Wheat én Zook silty clay. Most areas of this soil require surface drainage. 


the management of the soils by capability units. It also 
shows the predicted average yields per acre of the principal 
crops grown in the county and suggests the management of 
the soils for woodland, wildlife, recreation, and engineering. 


Cultivated Crops and Pasture? 


About 27 percent of DeKalb County is in cultivated crops,,. 


mainly corn, soybeans, sorghum, and wheat. Another 32 
percent is in rotation pasture that is used occasionally for 
cultivated crops (6). 

The main considerations in managing cultivated soils are 
controlling erosion on the uplands and providing surface 
drainage and flood control on the bottom land. 

Many areas in DeKalb County have been damaged to a 
moderate or severe degree by erosion. Many on bottom land 
are low lying and marshy or occur as narrow bands along 
brushy, meandering streams. Watershed protection, which 

-includes control of erosion, flooding, and drainage, is essen- 
tial for maximum yields on bottom land and along small 
drainageways. 

Measures that help to control erosion are contour farm- 
ing, terraces, waterways, and management of crop residue. 
Controlled grazing helps to maintain vegetative cover and 
control erosion. Drainage ditches and land leveling help 
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to drain off excess water on the wet bottom land soils. 
Diversion terraces can be used to protect some areas from 
upland runoff. Generally, a combination of measures is 
used. 

Measures that help to maintain fertility are the applica- 
tion of chemical fertilizer and green manure and the inclu- 
sion in the cropping system of cover crops, grasses, and 
legumes. Control of erosion helps to conserve fertility. 

geetuluer applications should be determined by testing 
the soil. 

The following pages explain the system of capability 
grouping used by the Soil Conservation Service, describe 
the soils in each capability unit, and suggest suitable man- 
agement for these soils. 


Capability grouping 


Capability grouping shows, in a general way, the suita- 
bility of soils for most kinds of field crops. The soils are 
grouped according to their limitations when used for field 
crops, the risk of damage when they are used, and the way 
they respond to treatment. The grouping does not take into 
account major and generally expensive landforming that 
would change slope, depth, or other characteristics of the 
soils; does not take into consideration possible but unlikely 
major reclamation projects; and does not apply to rice, 
cranberries, horticultural crops, or other crops requiring 
special management, 

Those familiar with the capability classification can 
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infer from it much about the behavior of soils when used 
for other purposes, but this classification is not asubstitute 
for interpretations designed to show suitability and limita- 
tions of groups of soils for range, for forest trees, or for 
engineering. 

In the capability system, the kinds of soil are grouped at 
three levels: the capability class, the subclass, and the unit. 
These levels are described in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VII. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use, defined as follows: 


Class I soils have few limitations that restrict their 


use. 

Class II soils have moderate limitations that reduce 
the choice of plants or that require moderate conser- 
vation practices. 

Class III soils have severe limitations that reduce the 
choice of plants, require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, require very careful manage- 
ment, or both. 

Class V soils are not likely to erode, but have other 
limitations, impractical to remove, that limit their 
use largely to pasture or range, woodland, or wild- 
life. (None in DeKalb County.) 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation and limit their 
use largely to pasture or range, woodland, or wildlife. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation and restrict their 
use largely to pasture or range, woodland, or wildlife. 

Class VIII soils and landforms have limitations that 
preclude their use for commercial crop production 
and restrict their use to recreation, wildlife, or water 
supply, or to esthetic purposes. (None in DeKalb 
County.) 


CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter e, w, s, 
or c to the class numeral, for example, IIe. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or cul- 
tivation (in some soils the wetness can be partly corrected 
by artificial drainage); s shows that the soil is limited 
mainly because it is shallow, droughty, or stony; and c, 
used in only some parts of the United States, shows that 
the chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses because the soils of this 
class have few limitations. Class V can contain, at the 
most, only the subclasses indicated by w, s, and c because 
the soils in class V are subject to little or no erosion, though 
they have other limitations that restrict their use largely 
to pasture or range, woodland, wildlife, or recreation. 

CAPABILITY UNITS are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be suited 
to the same crops and pasture plants, to require similar 
management, and to have similar productivity and other 
responses to management. Thus, the capability unit is a 
convenient grouping for making many statements about 
management of soils. Capability units are generally desig- 
nated by adding an Arabic numeral to the subclass symbol, 
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for example, IJe-5 or I[Ie-1. Thus, in one symbol, the 
Roman numeral designates the capability class, or degree 
of limitation; the small letter indicates the subclass, or kind 
of limitation, as defined in the foregoing paragraphs; and 
the Arabic numeral specifically identifies the capability 
unit within each subclass. 

Capability unit numbers generally are assigned locally, 
but are a part of a statewide system. All of the units in the 
system are not represented by the soils of DeKalb County; 
therefore, the capability unit numbers in this soil survey 
are not consecutive. 

The following paragraphs describe the capability units in 
ane) County and suggest the use and management of 
the soils. 


CAPABILITY UNIT 1-1 


The one soil in this unit, Wiota silt loam, is a deep, well 
drained, nearly level soil on bottom land. It has a medium 
textured surface layer and a medium textured subsoil. 

Organic-matter content and natural fertility are high. 
The available water capacity is very high, and permeability 
is moderate. Runoff is slow. Flooding during the growing 
season, the only hazard, occasionally occurs in some low- 
lying areas, but damage to crops is minor. The major man- 
agement practices required are those that maintain 
organic-matter content and improve and maintain fertility 
and soil tilth. Land grading in undulating areas and drain- 
age of old channels help to improve field surface drainage. 

This soil is well suited to corn, soybeans, small grain, 
and alfalfa. It is also well suited to hardwoods. It is gen- 
erally used for row crops, except in small inaccessible areas. 
Minimum tillage, management of crop residue, and green 
manure crops help to improve and maintain organic- 
matter content and soil tilth. 


CAPABILITY UNIT IHe-1 


This unit consists of deep, moderately well drained, 
gently sloping soils on uplands. These soils have a medium 
textured surface layer and a moderately fine textured or 
fine textured subsoil. 

Natural fertility is high, and organic-matter content is 
moderate to high. The available water capacity is high, and 
permeability is moderately slow. Runoff is slow. Erosion is 
the major hazard. The major management practices re- 
quired are those that improve and maintain organic-matter 
content, soil tilth, and fertility and those that control 
erosion. 

These soils are well suited to corn, soybeans, small grain, 
and alfalfa. In areas where the level of organic matter is 
only moderate, the soils are also well suited to hardwoods 
and conifers. Contour farming, winter cover crops, ter- 
races, and grass waterways help to control erosion. Mini- 
mum tillage and management of crop residue also help to 
control erosion and to maintain organic-matter content, 
fertility, and good soil tilth. 


CAPABILITY UNIT He-5 


This unit consists of deep, somewhat poorly drained, 
gently sloping soils on uplands. These soils have a medium 
textured surface layer and a moderately fine textured or 
fine textured subsoil. 

Natural fertility and organic-matter content are high. 
The available water capacity is high, and permeability is 
slow. Runoff is slow. Erosion is the major hazard. The 
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major management practices required are those that im- 
prove and maintain organic-matter content, fertility, and 
soil tilth and those that control erosion. 

These soils are well suited to corn, soybeans, small grain, 
pasture, and hay. Contour farming, winter cover crops, 
terraces, and grass waterways help to control erosion. Min- 
imum tillage and management of crop residue also help to 
control erosion and to maintain organic-matter content, 
fertility, and good soil tilth. 


CAPABILITY UNIF Elw-] 


The one soil in this unit, Vesser silt loam, is a deep, some- 
what poorly drained, nearly level soil on bottom land. It 
has a medium textured surface layer and a moderately 
fine textured subsoil. 

Organic-matter content and natural fertility are high. 
The available water capacity is very high, and permeability 
is moderate. Runoff is very slow. Wetness, a result of mod- 
erate permeability and flooding, is the major hazard. The 
major management practices required are those that im- 
prove and maintain organic-matter content, fertility, and 
soil tilth and those that improve surface drainage and con- 
trol flooding. 

This soil is well suited to corn, soybeans, small grain, 
hay, and pasture. Minimum tillage and management of 
crop residue help to.improve and maintain organic-matter 
content, fertility, and soil tilth. Land grading helps to im- 
prove surface drainage. Some drainage ditches may also 
be needed. 


CAPABILITY UNIT Hw-2 


The one soil in this unit, Zook silty clay loam, is a poorly 
drained, nearly level soil on bottom land. It has a black, 
moderately fine textured surface layer and a moderately 
fine textured subsoil. 

Organic-matter content and natural fertility are high. 
The available water capacity is moderate, and permeability 
is slow. Runoff is slow to very slow. Wetness is a major 
hazard. Ditchbank erosion and runoff from uplands are 
hazards on the narrow bottom land. Occasional flooding is 
a hazard on the large bottom land. The major management 
practices required are those that improve surface drainage 
and soil tilth and those that control ditchbank erosion. 

This soil is suited to corn and soybeans. Management of 
crop residue and deep tillage in the fall help to improve tilth 
and internal drainage. Land grading helps to improve sur- 
face drainage. Drainage ditches may also be needed. Run- 
off from uplands can be diverted from the narrow bottom 
lands. 


CAPABILITY UNIT Iw-4 


The one soil in this unit, Kennebec silt loam, is a deep, 
moderately well drained, nearly level soil on bottom land. 
It has a medium textured surface layer and a medium tex- 
tured subsurface layer. 

Natural fertility and organic-matter content are high. 
The available water capacity is very high, and permeability 
is moderate. Runoff is slow. Flooding during the growing 
season, the only hazard, occasionally occurs, but damage to 
crops is minor in most years. The major management prac- 
tices required are those that control flooding, improve fer- 
tility, and maintain organic-matter content and soil tilth. 
Land grading in undulating areas and filling old channels 
help to improve field surface drainage. 
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This soil is well suited to corn, soybeans, small grain, and 
alfalfa. It is also well suited to hardwoods. It is generally 
used for row crops, except in small inaccessible areas. Min- 
imum tillage, management of crop residue, and green 
manure crops help to improve and maintain organic-matter 
content and soil tilth. 


CAPABILITY UNIT Hle-1 


This unit consists of deep, moderately well drained, 
moderately sloping to strongly sloping soils on uplands. 
These soils have a medium textured surface layer and a 
moderately fine textured subsoil. 

Organic-matter content is moderate to high, and natural 
fertility is high. The available water capacity is high, and 
permeability is moderately slow. Runoff is medium. 
Erosion is the major hazard. The major management prac- 
tices required are those that improve and maintain or- 
ganic-matter content, fertility, and soil tilth and those that 
control erosion. 

These soils are moderately well suited to corn and soy- 
beans and well suited to alfalfa-and small grain. In areas 
where the level of organic matter is only moderate, the 
soils are also well suited to hardwoods and conifers. Con- 
tour farming, winter cover crops, terraces, and grass 
waterways help to control erosion. Minimum tillage and 
management of crop residue also help to control erosion 
and to maintain organic-matter content, fertility, and 
good soil tilth. Unless erosion control measures are ade- 
quate, a rotation of mainly small grain, grasses, and leg- 
umes is needed. 


CAPABILITY UNIT [Hle-5 


This unit consists of deep, somewhat poorly drained, 
gently sloping to moderately sloping soils on uplands. 
These soils have a medium textured and moderately fine 
textured surface layer and a fine textured subsoil. 

‘Organic-matter content is moderate to high, and 
natural fertility is medium to high. The available water 
capacity is moderate to high, and permeability is slow. 
Runoff is medium. Erosion is the major hazard. The major 
management practices required are those that improve 
and maintain organic-matter content, fertility, and soil 
tilth and those that control erosion. 

These soils are moderately well suited to corn and soy- 
beans and well suited to small grain, hay, and pasture. 
Minimum tillage (fig. 10), contour farming, terraces, and 
grass waterways (fig. 11) help to control erosion and run- 
off. Management of crop residue and minimum tillage help 
to improve organic-matter content and soil tilth. Unless 
erosion control measures are adequate, a rotation of 
mainly small grain, grasses, and legumes is needed. 


CAPABILITY UNIT Ilbw-14 


The one soil in this unit, Zook silty clay, is a deep, poorly 
drained, nearly level soil on bottom land. It has a fine tex- 
tured surface layer and a fine textured subsoil. 

Organic-matter content and natural fertility are high. 
The available water capacity is moderate, and permeability 
is slow. Runoff is very slow. Wetness, occasional flooding, 
and poor soil tilth are the major hazards. This soil is plas- 
tic when wet and hard when dry. The moisture range 
within which this soil can be tilled is narrow. The major 
management practices required are those that improve 
fertility, soil tilth, and surface drainage and those that 
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Figure 10.—Corn stubble after no-till planting on Lagonda silt Joam, 5 to 9 percent slopes. The yield is 150 bushels per acre. 


control flooding. 

This soil is best suited to soybeans and corn. Short- 
season summer crops are least likely to be damaged by 
wetness and flooding. Deep fall plowing helps to improve 
soil tilth. Land grading helps to improve surface drainage. 
Drainage ditches may also be needed. 


CAPABILITY UNIT [Ve-1 


This unit consists of deep, moderately well drained, 
strongly sloping to moderately steep soils on uplands. 
These soils have a medium textured surface layer and a 
moderately fine textured subsoil. 

Organic-matter content is moderate to high, and natural 
fertility is medium to high. The available water capacity 
is high, and permeability is moderately slow. Runoff is 
medium to rapid. Erosion is the major hazard. The major 
management practices required are those that improve 
and maintain organic-matter content, fertility, and soil 
tilth and those that control erosion. 

These soils are not well suited to row crops because the 
slope is steep. They are well suited to small grain, alfalfa, 
and pasture. Minimum tillage, contour farming, terraces, 
and grass waterways help to control erosion and runoff, 
Management of crop residue and minimum tillage help to 
improve organic-matter content and soil tilth. If erosion 
control measures are adequate, corn and soybeans can be 
grown in arotation with small grain, grasses, and legumes. 


CAPABILITY UNIT 1Ve.4 


The one soil in this unit, Shelby clay loam, 9 to 14 percent 
slopes, severely eroded, is a deep, moderately well 
drained soil on uplands. It has a moderately fine textured 
surface layer and a moderately fine textured subsoil. 

Organic-matter content is low, and natural fertility is 
medium. The available water capacity is high, and perme- 
ability is moderately slow. Runoff is rapid. Erosion and 
poor soil tilth are major hazards. The major management 
practices required are those that improve and maintain 
organic-matter content, fertility, and soil tilth and those 
that control erosion. 

This soil is suited to small grain, hay, and pasture. Small 
inaccessible areas can be used for wildlife habitat. Mini- 
mum tillage on the contour and grass waterways help to 
control erosion and runoff. Fertilization of seedings and 
periodic topdressing are needed to provide the necessary 
plant growth for good continuous cover. Overgrazing 
should be avoided. Small areas within fields planted to row 
crops should be seeded to grass and left idle or used for 

ay. 


CAPABILITY UNIT [Ve-8 


This unit consists of somewhat poorly drained and 
poorly drained, eroded and severely eroded, moderately 
sloping soils on uplands. These soils have a moderately fine 
textured or fine textured surface layer and a moderately 
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Figure 11.—Good grass waterway on Lamoni clay loam, 5 to 9 percent slopes, eroded. 


fine textured and fine textured subsoil. 

Organic-matter content is low to moderate, and natu- 
ral fertility is low to medium. The available water capacity 
is low to moderate, and permeability is slow to very slow. 
Runoff is medium to rapid. Erosion and poor soil tilth are 
the major hazards. The major management practices re- 
quired are those that improve and maintain organic- 
matter content, fertility, and soil tilth and those that con- 
trol erosion. 

These soils are best suited to small grain and pasture. 
In small areas they can be used for wildlife habitat. 
Minimum tillage on the contour and grass waterways help 
to.control erosion and runoff. Fertilization of seedings and 
periodic topdressing are needed to provide the necessary 
plant growth for good continuous cover. Overgrazing 
should be avoided. Small areas within fields used more 
intensively for row crops (fig. 12) should be seeded to grass 
and left idle or used for hay. 


CAPABILITY UNIT Vile.1 


The one soil in this unit, Gara loam, 14 to 20 percent 
slopes, is a deep, moderately well drained, moderately 
steep soil on uplands. It has a medium textured surface 
layer and a moderately fine textured subsoil. 

Organic-matter content is moderate, and natural fer- 
tility is medium. The available water capacity is high, and 
permeability is moderately slow. Runoff is rapid. Erosion 
is the major hazard. The major management practices 
required are those that improve and maintain organic- 
matter content and fertility and those that control erosion. 


This soil is not suited to row crops because the slope is 
steep. It is best suited to hay and pasture. If reseeding is 
necessary, minimum tillage on the contour helps to control 
erosion and runoff. Overgrazing should be avoided. 


CAPABILITY UNIT VILs-7 


The only soils in this unit are in the Gosport complex, 
14 to 30 percent slopes. These are moderately deep or shal- 
low, rocky soils on uplands. They have a moderately fine 
textured surface layer and a fine textured subsoil. 

Organic-matter content is moderate, and natural fer- 
tility is low. The available water capacity is low, and per- 
meability is moderately slow. Runoff is rapid. Erosion and 
droughtiness are the major hazards. Tillage of any kind 
is difficult because of shallow, rocky areas and rock out- 
crops. The major management requirement is maintain- 
ing good continuous cover to control erosion. 

These soils are best suited to timber and wildlife habitat. 
In some small areas they can be seeded to grass or to wild- 
life food plots, which can also be planted on the better 
adjacent soils. Minimum tillage and applications of fertili- 
zer should be used when preparing seedbeds. Timber 
stands can be thinned for the best selected trees, or new 
stands can be established under proper management. 
Wooded areas should be protected from fire and grazing 
if used for timber production. 


Predicted yields 


Table 2 lists, for each mapping unit in DeKalb County, 
the predicted average yield per acre of principal crops 
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Figure 12.—Soyhbeans on Lamoni soils, 5 to 9 percent slopes, severely eroded. The field has been terraced and planted on the contour. 


TABLE 2.—Estimated average yields per acre of principal crops under two levels of management 


[Figures in columns A are yields to be expected under ordinary management, those in columns B, under improved management. 
Dashes indicate that the crop is not ordinarily grown on the soil] 


Soil 


C 
pa to tats {ats fats] a [es 
Bu Bu Bu Tons 
3.0 
2.6 


23 


Bu Bu Bu Tons Aum! Aum 

Armstrong loam, 5 to 9 percent slopes __.-________ 41 68 14 24 16 27 2.1 4.3 
Armstrong clay loam, 5 to 9 percent slopes, 

severely eroded ---_-___---_-_-__-__--------_. 29 58 10 20 12 24 1.6 3.2 
Clarinda silty clay loam, 5 to 9 percent slopes, 

eroded (2-52-0256 soot ooo so Aes eel 30 50 10 17 13 21 1.7 2.4 3.8 
Gara loam, 9 to 14 percent slopes ~-..-_-.________ 44 74 16 27 19 31 2.4 3.4 4.7 
Gara loam, 14 to 20 percent slopes __-__----___--_|__----_|--_ 1.9 2.7 3.9 
Gosport complex, 14 to 30 percent slopes —------_-}--------[|_____---J.____ 1.1 19 2.3 
Grundy silt loam, 1 to 5 percent slopes ~.-._______| 74 98 28 37 31 41 3.5 4.4 7.0 
Grundy silty clay loam, 2 to 5 percent slopes, 

eroded) 2202. S205 45 eee te 71 94 26 35 29 39 3.4 4.2 6.7 
Kennebec silt loam ~-___---__-_--- 89 118 34 45 37 49 4.1 5.1 8.2 1 
Ladoga silt loam, 2 to 5 percent slopes _---_-______ 68 91 26 34 29 38 3.3 4.1 6.5 
Ladoga silt loam, 5 to 9 percent slopes, eroded _.___| 59 79 22 29 25 33 2.8 3.5 5.7 
Lagonda silt loam, 2 to 5 percent slopes ~---._____ 71 94 26 35 29 39 3.4 4.2 6.7 
Lagonda silt loam, 5 to 9 percent slopes, eroded___| 56 74 20 27 23 31 2.7 3.4 5.4 
Lamoni clay loam, 4 to 7 percent slopes _--.______ 58 77 21 28 24 32 2.8 3.5 5.5 
Lamoni clay loam, 5 to 9 percent slopes, eroded___} 54 12 20 26 23 30 2.6 3.3 5.3 
Lamoni soils, 5 to 9 percent slopes, severely 

eroded) 22.280 22s te | 41 68 14 24 16 27 2.1 3.0 4.3 
Sampsel silty clay loam, 5 to 9 percent slopes 62 82 23 30 26 34 2.9 3.6 5.8 
Sharpsburg silt loam, 2 to 5 percent slopes_.______| 76 101 29 38 32 42 3.6 45 71 
Sharpsburg silt loam, 5 to 9 percent slopes ________ 71 94 26 35 29 39 3.4 4,2 6.7 
Shelby loam, 9 to 14 percent slopes ___-.__________ 65 86 24 32 27 36 3.0 3.8 6.1 
Shelby loam, 14 to 20 percent slopes _-._----._____ 59 78 22 29 24 32 2.8 3.5 5.6 
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TABLE 2.—Estimated average yields per acre of principal crops under two levels of management—Continued 


Soil 


Shelby clay loam, 9 to 14 percent slopes, severely 

eroded 
Vesser silt loam ___________ 
Wiota silt loam -------_____. 
Zook silty clay loam 
Zook silty clay -_------_- 


EIeS rae ees 
Bu Bu 


' Animal-unit-month, a term expressing the number of months one animal unit can graze 1 acre without injury to the pasture. An animal unit is 
one cow or steer, five hogs, or seven sheep. 


under two levels of management. Estimates are based on 
the observations of the soil scientists who made the survey, 
along with information obtained from local farmers, pro- 
fessional agronomists, publie and private agencies, 
demonstration plots, and research data. 

Management practices, weather conditions, plant dis- 
eases, and insect infestations vary from year to year and 
place to place. Differences in any of these factors, espe- 
cially droughts during summer, cause great fluctuations in 


crop yields. Crop damage can be locally heavy as a result of 
wind, hail, torrential rains, or flooding. 

Column A in table 2 shows the yields that can be ex- 
pected, over a period of years, under the management most 
commonly used by farmers growing the crop. Crops are 
generally planted according to field boundaries. Only a 
small acreage is terraced, and not all the fields are contour 
cultivated. Wet areas are naturally drained, but arti- 
ficial drainage is generally needed. Lime and fertilizer 


Figure 13.—Walnut trees on Kennebec silt loam. 
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are regularly used, but only about half the amount shown 
to be needed by soil tests is applied. Some farm opera- 
tions are not timely. 

Column B shows the predicted yields under the improved 
management used by some farmers in the county. A sys- 
tematic cropping plan consistent with the capability of the 
soils is followed. Sloping upland is terraced, and most 
slopes of more than 2 percent are farmed on the contour. 
Adequate drainage is installed as needed. Suitable high- 
yielding varieties of crops are planted. Lime and fertilizer 
are regularly applied according to soil tests. Considerable 
attention is given to new methods of weed control and crop 
residue management. All farm operations are timely. 

The yields in table 2 are approximate figures and are in- 
tended to serve as guides. Many users will consider the 
comparative yields among soils to be of more value than 
the actual yields. These relationships are likely to remain 
constant over a period of years. 


Wood Crops’ 


In 1967 about 27,600 acres, or 10 percent of the land 
area, in DeKalb County was used for growing trees (5). 
The wooded tracts are small, and about two-thirds of the 
acreage, or 19,500 acres, is grazed. On about 18,600 of these 
grazed acres, the grazing should be reduced or eliminated 
because the most suitable land use is timber production. 
The 1969 Census of Agriculture indicates that 21 farms in 
DeKalb County reported sales of wood products totaling 
$17,831, which is further evidence of the potential of the 
wooded acres (fig. 13) in the county. 

To assist the land manager in utilizing the soils for 
timber production, the major soils on which timber is being 
grown have been rated according to their potential pro- 
ductivity. In table 3 these soils have been assigned to wood- 
land suitability groups (3,4). Each group is made up of 
soils that are suited to the same kinds of trees, that need 
approximately the same kind of management if the vegeta- 
tion on them is similar, and that have about the same 
potential productivity. 

Each woodland suitability group is identified by a three- 
part symbol, such as 204, 4c7, and 5w6. The first part of the 
symbol, a number, indicates the relative productivity of 
the soils in the group: 1 means very high; 2, high; 3, mod- 
erately high; 4, moderate; and 5, low. These ratings are 
based on-site index. In this survey site index is the height, 
in feet, that the dominant trees of a given species will reach 
in an unmanaged stand in 50 years. Site indexes for this 
survey were estimated. 

The second part of the symbol identifying a woodland 
group, a2 small letter, indicates an important soil property 
that imposes a slight to severe hazard or limitation in man- 
aging the soils of the group for wood crops. The letter w 
shows that water in or on the soil, either seasonally or year 
round, is the chief limitation; d, that rooting depth is re- 
stricted by hard rock, a hardpan, or other impervious 
layers; c, that the kind or amount of clay in the upper part 
of the soil is a restriction; and 0, that the soils have few 
limitations that restrict their use for trees. 

The third part of the symbol indicates the degree of 
hazard or limitation and the general suitability of the soils 


3 FRANCIS T. HOLT, forester, Soil Conservation Service, helped prepare 
this section. 
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for certain kinds of trees. 

The numeral 1 indicates soils that have no or only 
slight limitations and that are best suited to conifer- 
ous species. 

The numeral 2 indicates soils that have one or more 
moderate limitations and are best suited to coniferous 
species. 

The numeral 3 indicates soils that have one or more 
severe limitations and are best suited to coniferous 
species. 

The numeral 4 indicates soils that have no or only 
slight limitations and are best suited to deciduous 
species. 

The numeral 5 indicates soils that have one or more 
moderate limitations and are best suited to deciduous 
species. 

The numeral 6 indicates soils that have one or more 
severe limitations and are best suited to deciduous 
species. 

The numeral 7 indicates soils that have no or only 
slight limitations and are best suited to either conif- 
erous or deciduous species. 

The numeral 8 indicates soils that have one or 
more moderate limitations and are best suited to 
either coniferous or deciduous species. 

The numeral 9 indicates soils that have one or more 
severe limitations and are best suited to either conif- 
erous or deciduous species. 

The hazards or limitations that affect management of 
soils for woodland are seedling mortality, erosion hazard, 
windthrow hazard, plant competition, and equipment limi- 
tations.. These hazards or limitations are rated for each 
woodland suitability group in table 3 and are briefly de- 
scribed in the following paragraphs. 

Seedling mortality refers to the expected degree of mor- 
tality of naturally occurring or planted seedlings, as in- 
fluenced by soil texture, soil depth, drainage, flooding, 
depth to the water table, and degree of erosion. Mortality 
is slight if the expected loss is less than 25 percent; moder- 
ate if 25 to 50 percent; and severe if more than 50 percent. 

Erosion hazard is rated according to the risk of erosion 
on woodland where normal practices are used in managing 
and harvesting trees. It is slight if erosion control is not an 
important concern; moderate if some attention must be 
given to reduce soil losses; and severe if intensive and gen- 
erally expensive measures must be taken to control erosion. 

Windthrow hazard indicates the danger of trees being 
blown over by commonly occurring high winds. Tornadoes 
are not considered in the ratings. The hazard is slight if 
windthrow is no special concern. It is moderate if roots 
hold the trees firmly, except when the soil is excessively 
wet or when the wind is strongest. 

Plant competition expected from other plants is rated 
as slight, moderate, or severe. A rating of slight means 
that competition from other plants is no special concern. 
A rating of moderate means that plant competition occurs 
but generally does not prevent an adequate stand from 
becoming established. A rating of severe means that plant 
competition prevents trees from restocking naturally. 

Equipment limitations are rated on the basis of the 
degree that soils and topographic features restrict or pro- 
hibit the use of equipment normally employed in tending a 
crop of trees. The limitation is slight if there is little or no 
restriction of the type of equipment that can be used or the 
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Potential productivity 
. Estimated Annual growth 


Woodland suitability groups and map symbols 


Group 204: Well drained and moderately well drained soils 
on bottom land; high productivity potential; suited to 
hardwoods. 

Kennebec: Ke. 
Wiota: Wo. 


Group 308: Moderately well drained soils on uplands; moder- 
ately high productivity potential; suited to hardwoods or 
conifers. 

Ladoga: LaB, LaC2. 


Group 4c7: Somewhat poorly drained soils on uplands; low 
productivity potential; suited to hardwoods or conifers. 
Armstrong: AmC, ArC3. 
Lamoni: LmC, LmC2, LnC3. 
Sampsel: SaC. 


Group 4c9: Moderately deep, well drained soils on uplands; 
moderate productivity potential; suited to hardwoods or 
conifers. 

Gosport variant: GdE. 


Group 404: Moderately well drained soils on uplands; moder- 
ate productivity potential; suited to hardwoods. 
Gara: GaD, GaE. 


Group 507: Somewhat poorly drained soils on bottom land; Pin oak 
low productivity potential; suited to hardwoods or conifers. 


Vesser: Ve. 


Group 5w6: Poorly drained soils on bottom land; low produc- 
tivity potential; suited to hardwoods. 
Zook: Zo, Zs. 


Pin oak 


Upland oak 


TABLE 3.— Woodland 


Management 


Seedling 
mortality 


Board feet per acre 


320 


Upland oak 


Upland.oak 


Upland oak 


Upland oak 


Moderate on Zo; 
severe on ZS. 


1 Site index is the height, in feet, that the dominant trees of a specified species will reach in an unmanaged stand in 50 years. 


time or year that equipment can be used. It is moderate if 
the use of equipment is seasonally limited or if modified 
equipment or methods of harvesting are needed. The 
limitation is severe if special equipment is.needed or if the 
use of such equipment is severely restricted by one or 
more unfavorable soil characteristics, such as drainage, 
slope, number or size of stones, and soil texture. 


Trees and Shrubs'* 


This section gives information about some of the trees, 
shrubs, and other plants used in landscaping sites for 
homes, schools, industrial structures, and recreational 
areas. In planning, consideration should be given to wind 
protection, cover for critical areas, screening of unsightly 
areas, wildlife food and cover, and the general beauty 
of neighborhoods. 

Trees and shrubs of different species vary widely in 
suitability to different soils and site conditions. In table 4 
the soils are assigned to tree and shrub groups mainly on 
the basis of the degree of wetness resulting from a seasonal 
high water table and the available water capacity. 

Soils in a specific group have similar suitability for trees 
and shrubs and can be identified by referring to the “Guide 
to Mapping Units” at the back of this survey. 


4 FRANCIS T. Hout, forester, Soil Conservation Service, helped prepare 
this section. 


Table 4 lists, by five tree and shrub groups, plants suit- 
able for specified uses. This listing assists land users in 
planning for environmental improvement. This table also 
lists some trees that grow naturally on soils in each of the 
five groups and that may be retained when an area is de- 
veloped for more intensive use. The table gives only a 
partial listing of plants suited to soils in the county. Many 
plants can be used both in landscaping and in providing 
food and cover for wildlife. If more detail is needed and 
pertinent landscaping plans are desired, landowners and 
others should contact local landscape specialists. 

Tree and shrub groups generally are assigned locally, 
but are part of a statewide system. All of the groups in the 
system are not represented by the soils of DeKalb County; 
therefore the group numbers in table 4 are not consecutive. 


Wildlife 


The soils and climate of DeKalb County, along with na- 
tive and domestic plant suitability, offer several favorable 
features for developing wildlife habitat. Many areas which 
are now in crops or timber have high potential for various 
kinds of wildlife through the development of good wildlife 
habitat. 

The quality of cover can be improved throughout the 
county by planting hedgerows and field borders, excluding 
livestock, establishing field windbreaks, planting cover 
crops, using conservation cropping systems, planting trees, 
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management and productivity 


Management—Continued Species to be favored— 
Erosion Windthrow Plant Equipment In existing 
hazard hazard competition limitations stands 


Be Jeo i i ------------| Upland oak _______| Green ash, black walnut, yellow- 
poplar, hackberry, black cherry. 


For planting 


ioe ee i i ------------| Upland oak -------| Green ash, black walnut, yellow- 
poplar, hackberry, shortleaf pine, 
red pine. 


poteeet ae i i i ------------| Upland oak -_----_| Yellow-poplar, sweetgum, shortleaf 
pine, green ash. 


Moderate __------_ Severe _--..--_____ Upland oak _.____- Hackberry, shortleaf pine, eastern 
redcedar, black walnut.* 
Slight if slope is 9 Slight if slopeis9 { Uplandoak —.-.___ Green ash, hackberry, black walnut.3 
to 14 percent; to 14 percent; 
moderate if more moderate if more 


than 14 percent. than 14 percent. 


Besse ed i i ------------] Pin oak ----------_] Black oak, green ash, pin oak, silver 
maple. 
Slight ---.--__-___] Moderate _____.____| Severe ___.__...._..| Severe __-.....____ Pin oak _-_-_---__ Pin oak, white oak, black oak, Ameri- 


can basswood. 


? Doyle rule. 3 Black walnut should be planted only on selected sites. 


TABLE 4.—Trees and shrubs suitable for environmental improvement 


Trees to ‘ ; F 
Trees and shrub . . Plantings that 2 Plantings for wind- 
groups and he Seacoast go nena fons s attract songbirds Elentings for: breaks, screens, and 
map symbols y and wildlife sound barriers 


and parks 


Group 2: Moderately 
deep, moderately steep 
to steep, well drained 
soils; low available 
water capacity; some- 
times droughty in sum- 
mer; water table below 
a depth of 6 feet. 

Gosport variant: GdE 


Bur oak, 


American cranberry- 
white oak. 


bush, American syca- 
more, Amur honey- 
suckle, Amur maple, 
Austrian pine, autumn- 
olive, black oak, bur 
oak, Carolina Jaurel- 
cherry, coralberry, 
eastern redbud, English 
yew, flowering dog- 
wood, fragrant sumac, 
Japanese yew, lilac, 
mallow ninebark, mock- 
orange, Nanking cher- 


American cranberry- 
bush, American hazel, 
American plum, Amur 
honeysuckle, Austrian 

ine, autumn-olive, 

oxelder, bur oak, Car- 
olina laurelcherry, 
coralberry, crabapple, 
eastern redcedar, Eing- 
lish yew, flowering dog- 
wood, fragrant sumac, 
Japanese yew, multi- 
flora rose; Nanking 
cherry, persimmon, red 


Ailanthus, American 
cranberrybush, Ameri- 
can plum, Amur honey- 
suckle, Amur maple, 
Austrian pine, autumn- 
olive, boxelder, crab- 
apple, eastern redcedar, 
lilac, mallow ninebark, 
mockorange, multiflora 
rose, Nanking cherry, 
osageorange, red pine, 
rose-of-Sharon, Sibe- 
rian elm, Tartarian 
honeysuckle, winged 


American hazel, Ameri- 
can sycamore, Amur 
honeysuckle, Austrian 
pine, autumn-olive, 
coralberry, eastern red- 
cedar, English yew, 
fragrant sumac, Japa- 
nese yew, mallow nine- 
bark, multiflora rose, 
shrub lespedeza, Tar- 
tarian honeysuckle. 


ry, persimmon, red pine, shrub lespedeza, evonymous. 
ine, rose-of-Sharon, silky dogwood, spread- 
iberian elm, silky dog- | ing cotoneaster, Tartar- 

wood, spreading coton- ian honeysuckle, winged 

easter, sugar maple, euonymous. 


Tartarian honeysuckle, 
white ash, white oak, 
winged euonymous, 
yellow-poplar. 
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TABLE 4,—Trees and shrubs suitable for environmental improvement—Continued 


Tree and shrub 
groups and 
map symbols 


Group 4: Deep, moder- 
el sloping io aren 
oderately well 
drained soils; high 
available water capac- 
ity; water table below a 
depth of 6 feet most of 
the year. 
Gara: GaD, GaE 
Ladoga: LaC2 
Sharpsburg: SbC 
Shelby: ShD, ShE, 
SyD3. 


Group 5: Deep, nearly 
level to gently sloping, 
well drained and mod- 
erately well drained 
soils; high and very 
ca ‘available water 
apacity; water table 
elow a depth of 5 feet 
ae of the year. 
Kennebec: Ke 
Ladoga: LaB 
Sharpsburg: SbB 
Wiota: Wo 


Trees to 
retain at 


homesites 
and parks 


Bur oak, 


white oak. 


Bur oak, 


white oak. 


Plantings for 
beauty and shade 


Ailanthus, alternateleaf 
dogwood, American 
basswood, American 
sycamore, Amur honey- 
suckle, Amur maple, 
Amur privet, Austrian 
pine autumn-olive, 

lack cherry, black lo- 
cust, black oak, black 
walnut, bur oak, coral- 
berry, eastern cotton- 
wood, eastern redbud, 
eastern white pine, 
English yew, flowering 
dogwood, fragrant 
sumac, green ash, hack- 
berry, hawthorn, Japa- 
nese yew, lilac, Lom- 
bardy poplar, mallow 
ninebark, mockorange, 
Nanking cherry, Nor- 
way maple, Norway 
spruce, Ohio buckeye, 

riental arborvitae, 
persimmon, pin oak, 
pussy willow, redosier 
dogwood, red pine, rose- 
of-Sharon, Siberian 
elm, silky dogwood, sil- 
ver buffaloberry, silver 
maple, spreading coton- 
easter, sugar maple, 
Tartarian honeysuckle, 
white ash, white oak, 
winged euonymous, 
yellow-poplar. 


Ailanthus, alternateleaf 
dogwood, American 
basswood, American 
sycamore, Amur honey- 
suckle, Amur privet, 
black oak, bur oak, 
coralberry, eastern cot- 
tonwood, eastern red- 
bud, eastern white pine, 
English yew, flower- 
ing dogwood, fragrant 
sumac, green ash, hack- 
berry, hawthorn, Japa- 
nese yew, lilac, Lom- 
bardy poplar, mallow 
ninebark, Nanking 
cherry, Norway maple, 
Norway spruce, Ohio 
buckeye, Oriental ar- 
borvitae, persimmon, 
pin oak, pussy willow, 
redosier dogwood, red 

ine, rose-of-Sharon, 

iberian elm, silky dog- 
wood, silver buffalo- 
berry, silver maple, 
spreading cotoneaster, 
sugar maple, Tartarian 
honeysuckle, white ash, 
white oak, winged 
euonymous, yellow- 
poplar. 


Plantings that 
attract songbirds 
and wildlife 


Alternateleaf dogwood, 
American basswood, 
American hazel, Amer- 
ican plum, Amur hon- 
eysuckle, Amur privet, 
Austrian pine, autumn- 
olive, black cherry, 
black walnut, bur oak, 
coralberry, crabapple, 
eastern redcedar, east- 
ern white pine, English 
yew, flowering dog- 
wood, fragrant sumac, 
Japanese yew, multi- 
flora rose, Nanking 
cherry, Norway spruce, 
Oriental arborvitae, 
persimmon, pin oak, 
pussy willow, redosier 
dogwood, red pine, 
shrub lespedeza, silky 
dogwood, silver buffa- 
loberry, spreading 
cotoneaster, Tartarian 
honeysuckle, winged 
euonymous. 


Alternateleaf dogwood, 
American basswood, 
American hazel, Amur 
honeysuckle, Amur 

rivet, bur oak, coral- 
erry, crabapple, east- 
ern redcedar, eastern 


white pine, English yew, 


flowering dogwood, 
fragrant sumac, Japa- 
nese yew, multiflora 
rose, Nanking cherry, 
Norway spruce, Orien- 
tal arborvitae, persim- 
mon, pin oak, pussy 
willow, redosier dog- 
wood, red pine, shrub 
lespedeza, silky dog- 
wood, silver buffalo- 
berry, spreading coton- 
easter, Tartarian 
honeysuckle, winged 
euonymous. 


Plantings for 
critical areas ! 


American hazel, Ameri- 
can sycamore, Amur 
honeysuckle, Austrian 
pine) autumn-olive, 

lack locust, coralberry, 
eastern redcedar, Eng- 
lish yew, European 
alder, fragrant sumac, 
Japanese yew, mallow 
ninebark, medium pur- 
ple willow, multiflora 
rose, pussy willow, re- 
dosier dogwood, shrub 
lespedeza, silver buffa- 
loberry, silver maple, 
Tartarian honeysuckle. 


American hazel, Ameri- 
can sycamore, Amur 
honeysuckle, coral- 
berry, eastern redcedar, 
English yew, European 
alder, fragrant sumac, 
Japanese yew, mallow 
ninebark, medium pur- 
ple willow, multiflora 
rose, Nanking cherry, 
pussy willow, redosier 
dogwood, shrub les- 

edeza, silver buffalo- 
erry, silver maple, 
Tartarian honeysuckle. 


American 


Plantings for wind- 
breaks, screens, and 
sound barriers 


lum, Amur 
honeysuckle, Amur 
maple, Amur privet, 
Austrian pine, autumn- 
olive, crabapple, east- 
ern cottonwood, eastern 
redcedar, eastern white 
ine, green ash, hack- 
erry, hawthorn, lilac, 
Lombardy poplar, mal- 
low ninebark, medium 
purple willow, mock- 
orange, multiflora rose, 
Nanking cherry, Nor- 
way spruce, Oriental 
arborvitae, osage- 
orange, pin oak, redosier 
dogwood, red pine, rose- 
of-Sharon, Siberian 
elm, silver buffalo- 
berry, Tartarian honey: 
suckle, winged 
euonymous. 


Ailanthus, Amur honey- 


suckle, Amur privet, 
crabapple, eastern cot- 
tonwood, eastern red- 
cedar, eastern white 
ine, green ash, hack- 
erry, hawthorn, lilac 
Lombardy poplar, mal- 
low ninebark, medium 
yellow willow, multi- 
flora rose, Norway 
spruce, Oriental arbor- 
vitae, osageorange, pin 
oak, redosier dogwood, 
red pine, rose-of- 
Sharon, Siberian elm, 
silver buffaloberry, 
Tartarian honeysuckle, 
winged euonymous. 
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TABLE 4.—Trees and shrubs suitable for environmental improvement—Continued 


Trees to 
Tree snd pan retain at Plantings for 
na ay ab ols homesites beauty and shade 


Group 6: Deep, nearly 
level to moderately 
sloping, somewhat 
poorly drained soils; 
moderate, high, and 


and parks 


Bur oak, 
pin oak, 
white oak. 


Ailanthus, alternateleaf 


dogwood, American 
basswood, American 
cranberrybush, Amur 
honeysuckle, Amur 


very high available privet, black oak, bur 
water capacity; season- oak, coralberry, green 
al high water table. ash, mallow ninebark, 


Armstrong: AmC, 
ArC3 

Grundy: GsB, GuB2 
Lagonda: LgB, LgC2 
Lamoni: LmC, LmC2, 
Lnc3 

Sampsel: SaC 
Vesser: Ve 


croup 7: Deep, nearly 

level to moderately 
sloping, poorly drained 
soils; low and moderate 
available water capac- 
ity; seasonal high water 
table; ponded at some 
time during the year in 


northern catalpa, Ohio 
buckeye, Oriental arbor- 
vitae, persimmon, pin 
oak, pussy willow, 
redosier dogwood, red 
pine, swamp white oak, 
Tartarian honeysuckle, 
white oak. 


Pin oak -__-| Ailanthus, alternateleaf 


dogwood, American 
basswood, American 
cranberrybush, Amur 
honeysuckle, Amur 
rivet, bur oak, coral- 
erry, green ash, mal- 
low ninebark, northern 


Plantings that 
attract songbirds 
and wildlife 


Alternateleaf dogwood, 
American basswood, 
American cranberry- 
bush, Amur honey- 
suckle, Amur privet, 
bur oak, coralberry, 
eastern redcedar, gray 
dogwood, multiflora 
rose, Oriental arbor- 
vitae, persimmon, pin 
oak, pussy willow, 
redosier dogwood, red 
pine, Tartarian 
honeysuckle. 


Alternateleaf dogwood, 
American basswood, 
Amur honeysuckle, 
Amur privet, bur oak, 
coralberry, eastern red- 
cedar, gray dogwood, 
multiflora rose, pin 
oak, pussy willow, 
redosier dogwood, red 
pine, shrub lespedeza, 


Plantings for 
critical areas ! 


Amur honeysuckle, 
coralberry, eastern red- 
cedar, European alder, 
gray dogwood, mallow 
ninebark, medium pur- 
ple willow, multiflora 
rose, pussy willow, 
redosier dogwood, 
Tartarian honeysuckle. 


Amur honeysuckle, 
coralberry, eastern red- 
cedar, European alder, 
gray dogwood, mallow 
ninebark, medium pur- 
ple willow, multiflora 
rose, pussy willow, 
redosier dogwood, 
shrub lespedeza, Tar- 
tarian honeysuckle. 


Plantings for wind- 
breaks, screens, and 
sound barriers 


Ailanthus, American 
cranberrybush, Amur 
honeysuckle, Amur 
privet, eastern red- 
cedar, gray dogwood, 
green ash, mallow nine- 
bark, medium purple 
willow, multiflora rose, 
Oriental arborvitae, pin 
oak, redosier dogwood, 
red pine, Tartarian 
honeysuckle. 


American cranberry- 
bush, Amur honey- 
suckle, Amur privet, 
eastern redcedar, gray 
dogwood, green ash, 
mallow ninebark, me- 
dium purple willow, 
multiflora rose, north- 
ern catalpa, pin oak, 
redosier dogwood, red 


places. catalpa, Ohio buckeye, 
Clarinda: CaC2 pin oak, pussy willow, 
Zook: Zo, Zs redosier dogwood, red 


pine, silky dogwood, 
swamp white oak, Tar- 
tarian honeysuckle, 
white oak. 


silky dogwood, Tartar- 
ian honeysuckle. 


pine, Tartarian honey- 
suckle. 


' Critical areas are sediment-producing, highly erodible or severely eroded areas, such as dams, dikes, cuts, fills, and denuded or gullied areas, 
where plant cover is difficult to establish under ordinary seeding and planting methods. 


and managing upland wildlife habitat. The overall habitat 
can be greatly improved by interspersing throughout the 
habitat a diverse plant cover that edges into areas where 
food for wildlife is produced. 

In table 5 the soils of the county have been rated aceord- 
ing to their limitations for development as wildlife habitat. 
In rating the soils the main soil characteristics considered 
were effective depth, surface texture, natural drainage 
class, surface stoniness, flooding, slope gradient, permea- 
bility, and available water capacity. Important factors not 
considered were the existing vegetation; the present land 
use; the size, shape, and location of areas; and the move- 
ment of wildlife from place to place. 

The estimated degree and kind of limitations affecting 
the use of the soils for wildlife habitat are shown in table 
5. The ratings are helpful in selecting sites and planning 
and developing wildlife habitat. They also indicate the po- 
tential of the soils for openland, woodland, and wetland 
wildlife habitat. 

A rating of good indicates that wildlife habitat generally 
is easily created, improved, or maintained. There are few 
or no soil limitations that affect wildlife habitat manage- 
ment, and satisfactory results can be expected. A rating of 
fair indicates that wildlife habitat generally can becreated, 
improved, or maintained, but there are moderate soil limi- 
tations that affect wildlife habitat management. Moder- 
ately intense management and fairly frequent attention 
are required to assure satisfactory results. A rating of poor 


indicates that wildlife habitat generally can be created, im- 
proved, or maintained, but soil limitations are severe. 
Wildlife habitat management is difficult and expensive, or 
it requires intensive effort. A rating of very poor indicates 
that it is impractical to create, improve, or maintain wild- 
life habitat. 

Most managed wildlife habitats are created, improved, 
or maintained by planting suitable vegetation, manipulat- 
ing existing vegetation, inducing natural establishment of 
desired plants, or combinations of such measures. The 
eight wildlife habitat elements selected for ratings are de- 
scribed in the following paragraphs. 

Grain and seed crops are grain or seed-producing an- 
nuals planted to produce food for wildlife. These crops in- 
clude corn, soybeans, wheat, oats, millet, and sorghum. 

Grasses and legumes are domestic perennial grasses and 
herbaceous legumes planted to provide wildlife food and 
cover. These plants include fescue, brome, timothy, redtop, 

-orchardgrass, reed canarygrass, clover, trefoil, alfalfa, and 
lespedeza. 

Wild herbaceous upland plants are native or introduced 
perennial grasses and weeds that provide food and cover, 
principally to upland wildlife, and that are established 
‘mainly through natural processes. These plants include big 
bluestem, little bluestem, some of the panicums and other 
native grasses and partridge peas, beggarticks, and various 
native lespedezas and other native herbs. 

Hardwood woody plants are nonconiferous trees, shrubs, 


30 SOIL SURVEY 


Soil series and map symbols 


Armstrong: AmC, ArC3-_------------------------ 
Clarinda: CaC2_______________----------------- 


Gara: 
Gadi. = 2s net a Se ee Fair: slope_-_---____ 
GE a re te ee ol Poor: slope _--_-____ 


Very poor: soil 

depth; available 
water capacity; 
slope. 


Ladoga: 
LaB 


Lagonda: LgB, Lg02__----- 
Lamoni: LmC, LmC2, LnC3._--------------------- 


Sharpsburg: 
SDB) 22eep eto ee a ee | “Good! -in2-a oss 
S$bG soso ee aes eas ee ess] Pair slope =~ --5 
Shelby 
ShD, SyD3 22-22 5.2} See a ee ce Fair: slope ---------_ 
SAEn ses tele thse te ae ee Ae Poor: slope --------- 
Vesser: Ve: 2.2 a Fair: drainage _-____ 
Wilota W0 c2csie ewes Sees e ee |! Good: ~ 2a 
Zook: 
PO Sie ences Cees ohn Ee SS Oe Fair: drainage ----_- 
Ai Y Sea PD Oe See ae A See aS a Fair: drainage -----_ 


and woody vines that produce fruits, nuts, buds, catkins, 
twigs, or foliage used extensively as food by wildlife. They 
are commonly established through natural processes, but 
are also planted. These plants include dogwood, sumac, 
sassafras, persimmon, hazelnut, shrub lespedezas, wild 
cherry, autumn-olive, various oaks, hickory, grape, plum, 
blackberry, blackhaw, honeysuckle, and roses. 

Coniferous woody plants are cone-bearing trees and 
shrubs that are important to wildlife primarily as cover 
but also as food in the form of browse, seeds, or fruitlike 
cones. Examples are Virginia pine, white pine, shortleaf 
pine, Scotch pine, red pine, and redcedar. Ratings are based 
on growth rate limitations that produce dense, low foliage 
and delayed canopy closure, rather than on timber pro- 
duction. 

Wetland food and cover plants are annual and perennial 
wild herbaceous plants on moist to wet sites, exclusive of 
floating or submerged aquatic plants, that produce food 
or cover used mainly by wetland wildlife. Examples are 
smartweed, bulrush, barnyardgrass, duckweed, pondweed, 
pickerelweed, cattail, and various sedges. 

Shallow water developments are impoundments or ex- 


Potential for habitat elements 
Grain and Grasses and Wild herbaceous 
seed crops legumes upland plants 


Fair: slope; drainage _ 
Poor: drainage ----__ 


Fair: drainage —-____| 
Fair: drainage _-____| 


Fair: drainage ______ 
Fair: slope --------__ 
Fair: slope; drainage _ 


TABLE 5.— 


Hardwood woody 
plants 


Fair: clay loam 
Fair: drainage -_-_-_ 


Poor: available 
water capacity. 


Fair: soil depth; 
available water 
capacity. 


Fair: drainage ----- 
Fair: drainage ~---_. 


Fair: drainage -_-___ 
Poor: silty clay ----- 


Fair: drainage _--_-_ 
Fair: silty clay; 
drainage. 


cavations for control of water. They are generally not more 
than 5 feet in depth. Examples are low dikes and levees; 
shallow dugouts, such as borrow pits along highways and 
levees; level ditches; and divides for water level control in 
marshy streams or channels. 

Excavated ponds are dugout water areas or combination 
dugout and dammed areas that have ample supplies of 
water of suitable quality and depth for the production of 
fish or wildlife. Hillside ponds or embankment ponds are 
suitable in places, but are not rated because they generally 
are constructed on sites not typical of the mapping unit 
and are influenced by other site factors. 

As shown in table 5, there are three main classes of wild- 
life. These classes are defined as follows: 

Openland wildlife consists of birds and mammals that 
normally inhabit cropland, pastures, lawns, and areas 
overgrown by grasses, herbs, and shrubs. Examples are 
bobwhite quail, prairie chicken, meadowlark, field spar- 
row, redwinged blackbird, dove, cottontail rabbit, jack 
rabbit, red fox, and woodchuck. 

Woodland wildlife consists of birds and mammals that 
normally inhabit wooded areas covered with hardwood 
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Wildlife habitat 


Poor: slope --------- 
Poor: slope 


Very poor: 
Very poor: 


slope 
slope 


Very poor: slope ____| 


Very poor: slope 
Very poor: slope —_-- 


Very poor: slope 
Very poor: slope 


Poor: available 
water capacity. 


Very poor: slope -__- 


Fair: slope --------_- 
Poor: slope 


Poor: drainage --____ 


Poor: slope 
Very poor: slope 


Poor: slope; 
drainage. 


Eee eee ree Poor: slope; Very poor: slope 
drainage. 

OSoie 5) sec Poor: slope ----.---_] Very poor: slope 

2 ose oot Ne Poor: slope ---------| Very poor: slope 

ed the Be TAs et Poor: slope --------__| Very poor: slope 


Poor: slope; 
drainage. 
Poor: slope; 
drainage. 


Very poor: slope 


Very poor: slope 


Very poor: slope ---_ 


Very poor: slope 
Very poor: slope —___. 


Very poor: slope 


Fair: drainage ~---__ 
Fair: drainage 


trees and shrubs, coniferous trees and shrubs, or mixtures 
of such plants. Examples are thrush, vireo, scarlet tanager, 
turkey, squirrel, gray fox, deer, and raccoon. 

Wetland wildlife consists of birds and mammals that 
normally inhabit wet areas, such as ponds, marshes, and 
swamps. Examples are duck, geese, heron, mink, muskrat, 
and raccoon. 

Additional information that can be related to the use of 
the soils for wildlife habitat can be found in other sections 
of this survey. For example, the management suggested for 
crops and pasture in the section “Cultivated Crops and 
Pasture” also applies to planted patches of food and cover 
for wildlife. Table 3 in the section “Wood Crops” lists the 
trees suited to various soils. Trees undesirable for commer- 
cial timber, however, are not necessarily undesirable for 
wildlife habitat. The section “Engineering” contains infor- 
mation on water control and pond construction that can be 
useful in developing desirable wildlife habitat. 


Recreation 


DeKalb County has potential for several kinds of recrea- 


Potential for habitat elements—Continued 
Coniferous Wetland food and Shallow water 


Poor: drainage _____ 


Very poor: slope -.__ 


Fair: permeability __ 
Very poor: drainage 
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Potential as habitat for kinds of wildlife 


Wetland 


Very poor. 
Very poor. 


Very poor. 
Very poor. 


Very poor. 


Poor. 
Very poor. 


Poor. 


Very poor. 


Very poor. 


Very poor. 
Very poor. 
Very poor. 


Very poor. 


Very poor. 


Very poor. 
Very poor. 


Fair. 
Very poor. 


Good. 
Fair. 


tion. There are some public and several privately developed 
recreation areas in the county. Kansas City and St. Joseph, 
which have large populations, are less than 60 miles 
from the county. Watershed developments on uplands 
offer potential (fig. 14) for multipurpose impoundments of 
various areas of water. 

Additional information that is helpful in planning rec- 
reational facilities can be found in the sections on engineer- 
ing, woodland, environmental plantings, and wildlife. 

Knowledge of soils is necessary in planning, developing, 
and maintaining areas used for recreation. In table 6 the 
soils of DeKalb County are rated according to limitations 
that affect their suitability for camp areas, playgrounds, 
picnic areas, paths and trails, and golf fairways. 

In table 6 the soils are rated as having slight, moderate, 
or severe limitations for the specified uses. For all of these 
ratings, it is assumed that a good plant cover can be estab- 
lished and maintained. A limitation of slight means that 
soil properties are generally favorable and limitations are 
so minor that they can easily be overcome. A moderate 
limitation can be overcome or modified by planning, de- 
sign, or special maintainance. A severe limitation means 
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Figure 14,—Watershed grade stabilization structure on a privately developed recreation area on Shelby loam, 9 to 14 percent slopes, 


TABLE 6.—Degree and kind of limitation for recreational facilities 


Soil series and 


map symbols 
Armstrong: 

AMG 2222252252255. Moderate: wetness; 
percs slowly. 

AtG3 a2ncde ceases Moderate: wetness; 
percs slowly; too 
clayey. 

Clarinda: CaC2_______ Severe: wetness ____-- 
Gara: 

GaD 225225 -222--- Moderate: percs 
slowly; slope. 

Gabinete} te ee Severe: slope 


Gosport variant: GdE _| Severe: slope 


Grundy: GsB, GuB2___| Moderate: wetness; 
percs slowly. 


Kennebec: Ke Severe: occasional 


flooding. 
Ladoga 
LaBi ooo soos Soe Moderate: percs 
slowly. 
beaG2 662 5 Moderate: percs 
slowly. 
Lagonda 
Ef | = ere enae Sone eee Moderate: percs 
: slowly. 
bigG 222s. ee Moderate: wetness; 


percs slowly. 


Severe: 


Severe: 


Severe: 
percs 


wetness; 
slowly; slope. 


Severe: 


Severe: 


Severe: slope; rock 
outcrop. 


Moderate: wetness; 
percs slowly; slope. 


Moderate: occasional 
flooding. 


Moderate: slope 


Severe: slope _-------- 


Moderate: percs 
slowly; slope. 
Severe: slope _-___--__ 


Moderate: 


Severe: wetness 


Moderate: 


slope. 


wetness ___ 


wetness ___ 


wetness; 


Severe: slope -.-____| 


Severe: slope 
Moderate: 


Moderate: 
flooding. 


Moderate: 
Moderate: 


wetness __- 


occasional 


wetness —-- 


wetness —-_| 


Playgrounds Paths and trails Golf fairways 


Moderate: 


Moderate: wetness ___| Slight. 


Moderate: wetness -__| Slight. 


Severe: wetness Severe: wetness. 


Moderate: slope. 


Moderate: slope 
Severe: slope _-_-_-__- 


Moderate: slope. 
Severe: slope. 


Moderate: wetness ___] Slight. 

Slight _----_--________ Moderate: occasional 
flooding. 

Slight -------_-______- Slight. 

Slight. s22-2s.:020 Slight. 

Moderate: wetness __-| Slight. 

Moderate: wetness -_-| Slight. 
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TABLE 6.—Degree and kind of limitation for recreational facilities—Continued 


Soil series and 
map symbols 


Lamoni: LmC,LmC2, | Moderate: wetness: 


Lnc3. peres slowly. 

Sampsel: SaC _______ Moderate: wetness; Severe: slope _-______. 
percs slowly; too 
clayey. 

Sharpsburg: 

SDB ie. te ees Moderate: percs Moderate: slope ------ 
slowly. 

SPG.- es Moderate: percs Severe: slope _-__._.__ 
slowly. 

Shelby 

ShOetoso Moderate: percs Severe: slope ---.-____ 
slowly; slope. 

ShBao2 Severe: slope --_--_._| Severe: slope -________ 

SyO3.o2 es Moderate: percs Severe: slope -----_--_ 
slowly; slope. 

Vesser: Ve __-----___ Severe: occasional Severe: occasional 
flooding. flooding. 

Wiota: Wo! ______ Moderate: rare flood- | Moderate: rare flood- 
ing during season of ing during season of 
use. use. 

Zook: Zo, Zs__------__ Severe: wetness; Severe: wetness; 


flooding. flooding. 


ce heres ae 


Severe: slope ____..___ 


Golf fairways 


Moderate: wetness; Slight. 


too clayey. 


Moderate: wetness; 
too clayey. 


Moderate: wetness; Slight. 


too clayey. 


Moderate: wetness; 
too clayey. 


eoeceotees ooo Slight one scot co Slight. 

pie ese el Slight 2.84. oe = 2 Slight. 
Moderate: slope -----_| Slight _-_-____________ Moderate: slope. 
Severe: slope —--.____| Moderate: slope ----__ Moderate: slope. 
Moderate: slope ----__ Moderate: clay loam| Moderate: slope. 

surface material. 

Moderate: wetness; Moderate: wetness; Moderate: occasional 
occasional flooding. occasional flooding. flooding. 
Moderate: rare flood- | Slight ------------._. Moderate: rare flood- 


ing during season of 
use. 


ing during season of 
use. 


Severe: wetness; 
flooding. 


Severe: wetness; too 
clayey. 


Severe: wetness; 
flooding. 


' Included in this mapping unit are several large areas of Kennebec soil at lower elevations adjacent to the main drainage channels. This Kennebec 


soil is subject to occasional flooding. 


that costly soil reclamation, special design, intense main- 
tenance, or a combination of these is required. 

Camp areas are subject to heavy foot traffic and limited 
vehicular traffic. Little preparation of the site is required, 
other than shaping and leveling for tent and parking areas. 
The best soils have mild slopes, good drainage, a surface 
free of rocks and coarse fragments, freedom from flooding 
during periods of intensive use, and a surface that is firm 
after rains but not dusty when dry. 

Playgrounds are subject to intensive foot traffic. The 
best soils have a nearly level surface free of coarse frag- 
ments and rock outcrop, good drainage, freedom from 
flooding during periods of heavy use, and a surface that is 
firm after rains but not dusty when dry. If grading and 
leveling are required, depth to rock is important. 

Picnic areas are subject to heavy foot traffic. Most of the 
vehicular traffic, however, is confined to access roads. The 
best soils are firm when wet but not dusty when dry, are 
free of flooding during the season of use, and do not have 
slopes or stoniness that greatly increases the cost of level- 
ing sites or of building access roads. 

Paths and trails are used for local and cross-country 
travel by foot or on horseback. Design and layout should 
require little or no cutting and filling. The best soils are at 
least moderately well drained, are firm when wet but not 
dusty when dry, are flooded not more than once during the 
season of use, have slopes of less than 15 percent, and have 
few or no rocks or stones on the surface. 

Golf fairways are subject to heavy foot traffic. The best 
soils are firm when wet but not dusty when dry, are free 
of flooding during the seasons of use, and have a surface 
free of rocks and coarse fragments. The soils should be well 
suited to grass. 


Engineering® 


This section is useful to those who need information 
about soils used as structural material or as foundation 
upon which structures are built. Among those who can 
benefit from this section are planning commissions, town 
and city managers, land developers, engineers, contractors, 
and farmers. 

Soil properties highly important in engineering are per- 
meability, strength, compaction characteristics, soil drain- 
age condition, shrink-swell potential, grain size, plasticity, 
and soil reaction. Also important are depth to the water 
table, depth to bedrock, and slope. These properties, in 
various degrees and-combinations, affect construction and 
maintenance of roads, airports, pipelines, foundations for 
small buildings, irrigation systems, ponds and small dams, 
and systems for disposal of sewage and refuse. 

poenauon in this section can be helpful to those 
who— 


1. Select potential residential, industrial, commercial, 
and recreational areas. 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 

4. Plan farm drainage systems, irrigation systems, 
ponds, terraces, and other structures for controlling 
water and. conserving soil. 

5. Correlate the performance of structures already 
built with properties of the kinds of soil on which 
they are built, for the purpose of predicting per- 


5 WILLIAM N. RIGGS, agricultural engineer, Soil Conservation Service, 
helped prepare this section. 
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Depth to— 

Depth 

Soil series and map symbols Seasonal from 
Bedrock water surface 

table 

luches 

Armstrong: AmC, ArC3 ____-___ >6 0-10 
10-23 

23-73 

Clarinda: CaC2_.00. >6 0-9 


9-60 


0-10 
10-44 
44-65 


24-38% 0-7 
7-25 
25-36 


Gara: GaD, GaE -_-_---__--_-____ >6 


Gosport variant: GdE _-_.----__ 


0-11 


11-17 
17-34 
34-84 


0-40 
40-84 


Ladoga: LaB, LaC2------------- 0-9 
9-49 
49-72 


Lagonda: LgB, LgC2 ___________ 0-9 


9-14 
14-28 
28-71 


Lamoni: LmC, LmC2, LnC3_____ 0-9 
9-29 
29-72 
0-26 
26-64 
64-77 


Grundy: GsB, GuB2.___________ 


Kennebec: Ke —------------___-| 


Sampsel: SaC ____-___-___-____ 


Sharpsburg: SbB,SbC _________ 0-12 
12-87 
37-60 
Shelby: ShD, ShE, SyD3 __-__-_ 0-7 
7-80 
Messer: V6s. i ee 0-31 
31-70 
Wiota: Wo ~------------------- 0-23 
23-43 
43-68 
LOOK: ZO; Z8 23s Se 0-36 


36-84 


' Seasonal perched water table. 


formance of structures on the same or similar kinds 
of soil in other locations. 
6. Predict the trafficability of soils for cross-country 
movement of vehicles and construction equipment. 
7. Develop preliminary estimates pertinent to con- 
struction in a particular area. 


Most of the information in this section is presented in 
tables 7 and 8, which show, respectively, several estimated 


Dominant USDA texture 


Clay loam 
Clay loam CL 


Silty clay loam CL 
Silty clay = 
Silty clay loam and shale 

36 Shale bedrock. 


Silt loam and silty clay loam __| ML 


Silty clay loam 
Silty clay 
Silty clay loam 


Silt loam CL 
Silt loam CL 


Silt loam 
Silty clay loam and silty clay __ 
Silty clay loam 


Silt loam 


Silty clay loam 
Silty clay 
Silty clay loam and silty clay —_ 


Clay loam 


y 
Clay loam —_ 


Silty clay loam 

Silty clay 

Shaley silty clay loam 

vii Weathered shale bedrock. 


Silt loam 
Silty clay loam 
Silty clay loam 


Loam and clay loam 
Clay loam 


Silt loam and silty clay loam —_ 
Silty clay loam 
Silt loam and silty clay loam __ 


Silty clay loam and silty clay __ 
Silty clay loam and silty clay _- 


TABLE 7.—Engineering 


[The symbol > means more than; 


Classification Coarse 

fraction 

greater 
than 


3 inches 


Unified AASHTO 


Percent 


° 
= 
> 
a 


CL-ML or CL 
CH 


CL 


CL 
CH 


CL-ML or CL 
CL 


oO 
ia | 
1 
a 


PP 
AB 


ot 
oo 
35 


i) 
oredr 


-| CL or CH 
CL or CH 


eSeoo cOoOoO CoO CoCOSo 


f 
AQAA ARR AD AVA 


1 
= 


CL or CH 
CH 
CL or CH 


1 


ML or CL 
CL or CH. 
CL 


1 
RAAB AM AQ 


ML or CL 
CL or CH 
CH 

CL or CH 


i=) 
5 
> 
a 


r 
far) 
Noo COO COCO CF CoCo CoO COOoOfo ho 


(| 
ANH AAD AAA 


t 
ray 
Oo 


> PP PPP PrP & PPP > PP > SF PP PPP PP PPP 


Pr Pr PP bP PP 
Aa bob Qh HA SSA 


CL-ML or CL 
CL 


ML or CL 
CL or CH 


CL-ML or CL 
C 


L 
CL-ML or CL 
CL or CH 
CH 


oo ooo SO Ooo CoCo 


soil properties significant in engineering and interpreta- 
tions for various engineering uses. 

This information, along with the soil map and other 
parts of this publication, can be used to make interpreta- 
tions in addition to those given in tables 7 and 8, and it can 
also be used to make other maps. 

This information, however, does not eliminate the need 
for further investigations at sites selected for engineer- 
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properties and classifications 
the symbol < means less than ] 


Percentage passing sieve— 


Risk of corrosion to— 


Plasticit Available Shrink- 
ae y water Reaction swell 
No. 4 No. 10 No. 40 No. 200 index capacity potential Uncoated Concrete 


(4.7mm) | (2.0mm) | (0.42 mm) | (0.074 mm) steel 


Inches Inches per H 

per hour tuch of soil Pp 

0.6-2.0 | 0.20-0.22 | 4.5-5.5 | Moderate __| Moderate __| High. 
0.06-0.2 } 0.11-0.13 | 4.5-5.5 | High --__ High —-____ High. 
0.2-0.6 0.14-0.16 | 6.1-6.5 | Moderate __| High ~--___ Low. 
0.2-0.6 0.21-0.23 6.1-6.5 | Moderate __| High ~-____ Low. 

<0.06 | 0.09-0.11 6.1-7.8 | High _--___ High _-_._- Low. 

0.6-2.0 | 0.20-0.22 | 5.6-7.38 | Low _______ Moderate -_] Low. 
0.2-0.6 0.15-0.17 5.1-7.3 | Moderate -_| Moderate -_| Moderate. 
0.2-0.6 0.12-0.16 6.6-7.3 | Moderate -_| Moderate —-| Low. 
0.2-0.6 0.11-0.16 | 5.1-6.5 | Moderate __| Moderate .-] Moderate. 
0.2-0.6 0.09-0.13 6.1-6.5 High --____ Moderate __| Low. 
0.2-0.6 0.03-0.12 | 7.4-7.8 | High ----__ Moderate __| Low. 
0.6-2.0 0,22-0.24 6.1-7.3 | Low --____. Moderate ._| Low. 
0.2-0.6 | 0.18-0.20 | 5.6-6.0 | High —-____ High ~--__- Moderate. 
0.06-0.2 | 0.11-0.18 | 5.6-6.0 | High —-____ High ---_-- Moderate. 
0.06-0.2 | 0.18-0.20 | 6.6-7.8 | High _-____ High ___-_- Low. 
0.6-2.0 0.22-0.24 6.1-7.8 | Moderate -_| Moderate -_] Low. 
0.6-2.0 0.20-0.22 5.6-7.3 | Moderate —_| Moderate __| Low. 
0.6-2.0 0.22-0,24 6.1-7.3 | Low ---_-__ Moderate __| Low. 
0.2-0.6 0.18-0.20 | 5.6-6.5 | Moderate -_| Moderate —.| Moderate. 
0.2-0.6 0.18-0.20 6.1-6.5 | Moderate __| Moderate -_| Low. 
0.6-2.0 | 0.22-0.24 | 6.6-7.3 | Moderate -_| Moderate —_| Low. 
0.2-0.6 0.18-0.20 | 5.6-6.0 | High ______ High ______ Moderate. 
0.06-0.2 6.1-6.5 | High _-__ High ______ Low. 
0.06-0.2 6.6-7.3 | High _____| High ______ Low. 
0.2-0.6 6.1-6.5 | Moderate __| Moderate __} Low. 
0.06-0.2 5.6-8.4 | High -----~ High —------ Moderate. 
0.06-0.2 7.9-8.4 | Moderate --| High ~---__ Low. 
0.2-0.6 5.1-6.5 | Moderate __| Moderate __} Low. 
0.06-0.2 5.6-7.3 | High —-_-_] High —---_- Low. 
0.06-0.2 6.6-7.8 | High _-____] High —--__- Low. 


0.6-2.0 6.1-6.5 | Moderate -_| Moderate —_| Low. 
0.2-0.6 5.6-6.0 | High —----_ Moderate __| Moderate. 
0.6-2.0 5.6-6.0 | Moderate --| Moderate —_] Moderate. 
0.6-2.0 5.6-6.0 | Low ------_| Moderate --] Moderate. 
0.2-0.6 5.6-7.8 | Moderate -_| Moderate —-| Low. 
0.6-2.0 6.6-7.38 | Low __-___- Moderate __| Low. 
0.6-2.0 5.6-6.5 | Moderate __| High _-_-__ Moderate. 
0.6-2.0 5.1-7.3 | Low -_---__| Moderate —__) Moderate. 
0.6-2.0 5.6-6.0 | Moderate --| Moderate --| Moderate. 
0.6-2.0 5.6-6.5 | Low ----_- Moderate —_| Moderate. 
0.06-0.2 6.1-7.8 | High —--___ High —__-__ Low 
0.06-0.2 6.6-7.8 | High —_-___] High _-_-__ Low 


ing works, especially works that involve heavy loads or ings in soil science that may not be familiar to engineers. 

that require excavations to depths greater than 6 feet. The Glossary defines many of these terms. 

Also, inspection of sites, especially small ones, is needed . F . endo 

because many delineated areas of a given soil mapping unit E"gsineering soil classification systems 

contain small areas of other kinds of soil that have strongly The two systems most commonly used in classifying 

contrasting properties and different suitabilities or limita- samples of soils for engineering are the Unified system 

tions for soil engineering. (2) used by the Soil Conservation Service engineers, the 
Some terms used in this soil survey have special mean- Department of Defense, and others and the AASHTO sys- 
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Soil series and 
map symbols 


Septic tank 
absorption 


fields 


Severe: slow per- 
meability; sea- 
sonal high water 
table. 


Armstrong: AmC, 
ArC3. 


Clarinda: CaC2 -_-__ Severe: very slow 
permeability; 
seasonal high 


water table. 


Gara: GaD, GaE ____ Severe: moder- 
ately slow 


permeability. 


Gosport variant: Severe: 28 to 40 
GdE. inches deep over 
bedrock; more 
than 14 percent 
slopes; moder- 
ately slow per- 
meability. 


Grundy: GsB, GuB2 _| Severe: slow per- 
meability; sea- 
sonal high water 
table. 


Severe: occa- 
sional flooding; 
seasonal high 
water table. 


Kennebec: Ke —----__ 


Ladoga: LaB, LaC2 __] Severe: moder- 
ately slow 
permeability. 


Lagonda: LgB, LgC2 -_| Severe: slow per- 
meability; sea- 
sonal high water 
table. 


Lamoni: LmC, 
LmC2, LnC3. 


Severe: slow per- 
meability; sea- 
sonal high water 
table. 


Sampsel: SaC ______- Severe: slow per- 
meability; sea- 
sonal high water 
table. 


Sewage lagoons 


Moderate: 5 to 9 
percent slopes. 


Moderate: 5 to 9 
percent slopes. 


Severe: more than 
9 percent slopes. 


Severe: 28 to 40 
inches deep over 
bedrock; more 
than 14 percent 
slopes. 


Slight if slope is 
less than 2 per- 
cent, moderate if 
more than 2 
percent. 


Severe: occa- 
sional flooding. 


Moderate: 2 to 9 
percent slopes. 


Moderate: 2 to 9 
percent slopes. 


Moderate: 5 to 9 
percent slopes. 


Moderate: 5 to 9 
percent slopes. 


SOIL SURVEY 


Shallow 
excavations 


Severe: somewhat 
poorly drained; 
seasonal high 
water table; clay. 


Severe: poorly 
drained; nek 
shrink-swell po- 
tential; seasonal 
high water table; 
clay. 


Moderate if slope 
is 9 to 14 percent; 
clay loam. Severe 
if slope is more 
than 14 percent. 


Severe: more than 
14 percent slopes; 
28 to 40 inches 
deep over bed- 
rock, 


Severe: somewhat 
poorly drained; 
seasonal high 
water table. 


Severe: occa- 
sional flooding. 


Moderate: moder- 
ately well 
drained. 


Severe: somewhat 
poorly drained; 
seasonal high 
water table; silty 
clay. 


Severe: somewhat 
poorly drained; 
seasonal high 
water table; clay. 


Severe: somewhat 
poorly drained; 
seasonal high 
water table; silty 
clay. 


Dwellings 
without 
basements 


Severe: high 
shrink-swell 
potential. 


Severe: poorly 
drained; high 
shrink-swell po- 
tential; seasonal 
high water table. 


Moderate if slope 


is 9 to 14 percent;. 


moderate shrink- 
swell potential. 
Severe if slope is 
more than 14 
percent. 


Severe: more than 
14 percent slopes; 
high shrink-swel! 
potential. 


Severe: high 
shrink-swell po- 
tential; seasonal 
high water table. 


Severe: occa- 
sional flooding. 


Moderate: moder- 
ate shrink-swell 
potential. 


Severe: high 
shrink-swell po- 
tential; seasonal 
high water table. 


Severe: high 
shrink-swell 
potential; low 
strength. 


Severe: high 
shrink-swell po- 
tential; seasonal 
high water table. 


TABLE 8.—Engineering 


Degree and kind of limitation for— 


Sanitary 
landfill 


Moderate: clay 
loam; somewhat 
poorly drained. 


Severe: poorly 
drained; clay; 
seepage. 


Moderate: clay 
loam. 


Severe: 28 to 40 
inches deep over 
bedrock; silty 
clay. 


Moderate: some- 
what poorly 
drained; silty 
clay loam. 


Severe: occa- 
sional flooding; 
seasonal high 
water table. 


Moderate: silty 
clay loam. 


Moderate: some- 
what poorly 
drained; silty 
clay loam. 


Severe: clay _.____ 


Severe: silty 
clay; depth to 
bedrock. 


Local roads 
and streets 


Severe: high 
shrink-swel] 
potential; low 
strength. 


Severe: poorly 
drained; high 
shrink-swell 
potential. 


Severe: low 
strength. 


Severe: more than 
14 percent slopes; 
high shrink-swell 
potential; 28 to 
40 inches deep 
over bedrock. 


Severe: low 
strength; high 
shrin cael 
potential. 


Severe: occa- 
sional flooding. 


Severe: low 
strength. 


Severe: high 
shrink-swell po- 
tential; low 
strength. 


Severe: high 
shrink-swell 
potential; low 
strength. 


Severe: high 
shrink-swell 
potential; low 
strength. 


interpretations 


Suitability as a source of — 


Road fill 


Poor: low 
strength. 


Poor: low 
serength high 
shrink-swell po- 
tential; poorly 
drained. 


Poor: low 
strength. 


Poor: high shrink- 


swell potential; 
low strength; 28 
to 40 inches deep 
over bedrock. 


Poor: low 
strength; neh 
shrink-swel 
potential. 


Poor: low 
strength. 


Poor: low 
strength. 


Poor: low 
strength; high 
shrink-swell 
potential. 


Poor: low 
strength; high 
shriieswell 
potential. 


Poor: low 
strength; high 
shrinkcawall 
potential. 


Topsoil 


Poor: less than 
8 inches thick; 
hard to reclaim. 


Poor: poorly 
drained; too 
clayey; hard to 
reclaim. 


Fair to poor: 3 to 
10 inches thick; 
9 to 20 percent 
slopes. 


Poor: less than 8 
inches thick; 
more than 14 
percent slopes. 


Fair: more than 
10 inches thick. 


Fair: 9 inches 
thick. 


Fair for LgB: 
more than 8 in- 
ches thick. Fair 
to poor for LgC2: 
5 to 10 inches 
thick. 


Fair for LmC and 
LmC2: 9 inches 
thick. Poor for 
LnC3: severely 
eroded. 


Fair: silty clay 
loam. 
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Pond reservoir 


areas 


Local sand layers; 
5 to 9 percent 
slopes. 


5 to 9 percent 
slopes. 


Local sand layers; 
9 to 20 percent 
slopes. 


28 to 40 inches 
deep over bed- 
rock; more than 
14 percent slopes. 


Favorable __-_.___ 


0 to 2 percent 
slopes; moderate 
permeability. 


Favorable ________ 


Favorable ________ 


Local sand layers; 
5 to 9 percent 
slopes. 


Depth to bedrock; 
5 to 9 percent 
slopes. 


Embankments, 
dikes, and 
levees 


Medium to low 
strength; medi- 
um compressibil- 
ity; fair to good 
compaction char- 
acteristics; 
erodes easily. 


High shrink-swell 
potential; medi- 
um to low 
strength; high 
compressibility; 
fair to poor com- 
paction charac- 
teristics; erodes 
easily. 


Medium to low 
strength; medi- 
um compressibil- 
ity; fair to good 
compaction 
characteristics. 


28 to 40 inches 
deep over bed- 
rock; high 
shrink-swell 
potential; low 
strength. 


High shrink-swell 
potential; medi- 
um to low 
strength; high 
compressibility; 
fair to poor 
compaction. 


Low strength; me- 
dium compressi- 
bility; fair to 
poor compaction 
characteristics. 


Medium to low 
strength; medi- 
um to high com- 
pressibility; fair 
compaction. 


High shrink-swell 
potential; medi- 
um to low 
strength; high 
compressibility; 
fair to poor com- 
paction. 


High shrink-swell 
potential; medi- 
um to low 
strength; high 
compressibility; 
fair compaction 
characteristics; 
erodes easily. 


High shrink-swell 
potential; me- 
dium to low 
strength; high 
compressibility; 
fair to poor 
compaction 
characteristics. 


Drainage - 


Not needed _-_____ 


Very slow permea- 
bility; clay. 


Not needed _______ 


Not needed _______ 


Not needed _______ 


Occasional flood- 
ing. 


Not needed _______ 


Not needed ~______ 


Not needed __.____ 


Slow permeabil- 
ity; seepage 
from upslope. 


Soil features affecting— 


Irrigation 


5 to 9 percent 
slopes; erodes 
easily; slow 
intake. 


Low available 
water capacity; 
5 to 9 percent 
slopes; erodes 
easily; slow 
intake. 


9 to 20 percent 
slopes; erodes 
easily. 


More than 14 per- 
cent slopes; low 
available water 
capacity; shallow 
rooting depth. 


1 to 5 percent 
slopes; slow 
permeability. 


Favorable ________ 


2 to 9 percent 
slopes; erodes 
easily. 


2 to 9 percent 
slopes; erodes 
easily; slow 
intake. 


5 to 9 percent 
slopes; erodes 
easily; slow 
intake. 


5 to 9 percent 
‘slopes; erodes 
easily; slow 
intake. 
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Terraces and 
diversions 


Clay; slow per- 
meability; erodes 
easily; 5 to 9 per- 
cent slopes. 


Clay; very slow 
permeability; 5 
to 9 percent 
slopes; erodes 
easily. 


9 to 20 percent 
slopes; erodes 
easily. 


More than 14 per- 
cent slopes; 28 to 
40 inches deep 
over bedrock. 


Slow permeability. 


Favorable. 


Favorable. 


Slow permeability. 


. Slow permeability; 


5 to 9 percent 
slopes; erodes 
easily. 


Slow permeability; 
seepage. 


38 


Soil series and 


map symbols Septic tank 


absorption 
fields 


Severe: moder- 
ately slow 
permeability. 


Sharpsburg: SbB, 
SbC. 


Shelby: ShD, ShE, Severe: moder- 
SyD3. ately slow 
permeability. 


Vesser: Ve -----_---- Severe: occa- 
sional flooding; 
seasonal high 
water table. 

Wiota: Wo -_------- Slight ! 

Zook: Zo, Zs -------- Severe: occa- 


sional flooding; 
slow permeabil- 
seasonal high 
water table. 


- Sewage lagoons 


Moderate: 2 to 9 
percent slopes. 


Severe: more than 
9 percent slopes. 


Severe: occa- 
sional flooding; 
seasonal high 
water table. 


Moderate: seep- 
age; moderate 
permeability. 


Severe: occa- 
sional flooding. 
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Moderate: moder- 
ately well 
drained. 


Moderate if slope 
is less than 14 
percent, severe if 
more than 14 
percent. 


Severe: occa- 
sional flooding; 
seasonal high 
water table. 


Slight! 


Severe: occa- 
sional flooding; 
poorly drained; 
seasonal high 
water table. 


Dwellings 
without 
basements 


Severe: high 
shrink-swell 
potential. 


Moderate if slope 
is less than 14 
percent, severe if 
more than 14 
percent. 


Severe: occa- 
sional flooding; 
seasonal high 
water table. 


Severe: rare 
flooding. 


Severe: occa- 
sional flooding; 
poorly drained; 
seasonal high 
water table. 


TABLE 8.—Engineering 


Degree and kind of limitation for— 


Shallow 
excavations 


Sanitary 
landfill 


Moderate: silty 
clay loam. 


Moderate: clay 
loam. 


Severe: occa- 
sional flooding; 
seasonal high 
water table. 


Severe: occa- 
sional flooding; 
seasonal high 
water table; silty 
clay. 


Local roads 
and streets 


Severe: low 
strength; nigh 
shrin aval 
potential. 


Severe: low 
strength. 


Severe: occa- 
siona! flooding; 
seasonal high 
water table. 


Moderate: moder- 
ate shrink-swell 
potential. 


Severe: occa- 
sional flooding; 
poorly drained; 

ow strength. 


' Included in this smapping unit are several large areas of Kennebec soil at lower elevations adjacent to the main drainage channel. This Kennebec 


soil is subject to occasional flooding. 


tem (1) adopted by the American Association of State 
Highway and Transportation Officials. 

The Unified system classifies soils according to engineer- 
ing uses for building materials or for the support of struc- 
tures other than highways. Soils are classified according 
to particle-size distribution, plasticity, liquid limit, and 
organic matter. Soils are grouped into 15 classes. There are 
eight classes of coarse-grained soils, which are divided on 
the basis of gravel and sand content. These classes are iden- 
tified as GW, GP, GM, GC, SW, SP, SM, and SC. Six 
classes of fine-grained soils are divided on the basis of plas- 
ticity. Nonplastic classes are ML, MH, OL, and OH, and 
plastic classes are CL and CH. There is one class of highly 
organic soils, identified as Pt. Soils on the borderline be- 
tween two classes are designated by symbols for both 
classes; for example, CL-ML. 

The AASHTO system is used to classify soils according to 
those properties that affect their use in highway construc- 
tion and maintenance. In this system, a soil is placed in one 
of seven basic groups ranging from A-1 through A-7 on 
the basis of grain-size distribution, liquid limit, and plas- 
ticity. In group A-1 are gravelly soils, which have high 
bearing strength and are the best soils for foundation, or 
subgrade. At the other extreme, in group A-7, are clay 
soils, which have low strength when wet and are the poor- 
est. soils for subgrade. Where laboratory data are available 


to justify a further breakdown, the A-1, A-2 5 ete 
groups are divided as follows: A~l-a, A-1- b, A-2 
A-2-6, A-2-7, A-7-5, and A-7-6. 


Soil properties significant in engineering 


Estimates of soil properties significant in engineering 
(9) are given in table 7. They are made for typical soil pro- 
files, by layers having significantly different soil proper- 
ties. The estimates are based on field observations made 
in the course of mapping, on test data for these and similar 
soils, and on experience with the same kinds of soil in other 
counties. Following are explanations of some of the col- 
umns in table 7. 

Depth to bedrock is the distance from the surface of the 
soil to the upper surface of the rock layer. 

Depth to seasonal high water table is the distance from 
the surface of the soil to the highest level that ground water 
reaches in the soil in most years. 

Soil texture is described in table 7 in the standard terms 
used by the Department of Agriculture (7). These terms 
are based on the percentages of sand, silt, and clay in soil 
material that is less than 2 millimeters in diameter. 
“Loam,” for example, is soil material that contains 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 percent 
sand. If the soil contains gravel or other particles coarser 
than sand, an appropriate modifier is added, for example, 
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interpretations—Continued 


Suitability as a source of— Soil features affecting— 


: Embankments, 
Road fill Topsoil Bond teservole tae sot Drainage Irrigation aera 
Poor: low Favorable Medium to low Not needed 9 to 20 percent Favorable. 
strength; nigh strength; medi- slopes; erodes 
shrin wall um to high com- easily. 
potential. pressibility; fair 
to good compac- 
tion. 
Poor: low Fair if slope is less | Local sand layers; | Medium tolow Not needed 9 to 20 percent 9 to 20 percent 
strength. less than 14 per- 9 to 20 percent strength; medi- slopes; erodes slopes. 
cent, poor if more | slopes. um compressibil- easily. 
than 14 percent. ity; fair to good 
compaction 
characteristics. 
Poor: low Favorable Medium to low Occasional flood- Favorable Not needed. 
strength. strength; medi- ing. 
um compressibil- 
ity; fair to good 
compaction 
characteristics. 
Fair: moderate Moderate permea- | Medium to low Not needed Favorable Not needed. 
shrink-swell bility. strength; medi- 
potential. um compressibil- 
ity; fair to good 
compaction 
characteristics. 
Poor: low Favorable Medium te low Oceasional flood- Occasional flood- Not needed. 


strength; high 
shrink-swell 
potential. 


Poor: peor 
drained; silty 
clay. 


strength; high 
compressibility; 
fair to poor com- 
paction charac- 


ing; slow per- 
meability; poorly 
drained. 


ing; slow intake. 


teristics. 


9 6 


“gravelly loamy sand.” “Sand,” “silt,” “clay,” and some of 
the other terms used in USDA textural classification are 
defined in the Glossary of this soil survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil material. As 
the water content of a clayey soil from which the particles 
coarser than 0.42 millimeter have been removed is in- 
creased from a dry state, the material changes from a 
semisolid to a plastic state. If the moisture content is fur- 
ther increased, the material changes from a plastic to a 
liquid state. The plastic limit is the moisture content at 
which the soil material changes from a semisolid to a plas- 
tic state; and the liquid limit, from a plastic to a liquid 


state. The plasticity index is the numerical difference be-. 


tween the liquid limit and the plastic limit. It indicates the 
range of water content within which a soil material is 
plastic. 

Permeability, as used in table 7, is the rate at which sat- 
urated soil transmits water in a vertical direction under a 
unit head of pressure. It is estimated on the basis of those 
soil characteristics observed in the field, particularly struc- 
ture, porosity, and texture. Lateral seepage or such trans- 
ient soil features as plowpans and surface crusts are not 
considered. 

Available water capacity is the capacity of soils to hold 
water for use by most plants. It is defined here as the 
difference between the amount of water in the soil at field 


capacity and the amount at the wilting point of most 
plants. 

Reaction refers to the acidity or alkalinity of a soil, ex- 
pressed in pH values for a stated soil-solution mixture. The 
pH value and terms used to describe soil reaction are 
explained in the Glossary. 

Shrink-swell potential refers to the change in volume to 
be expected of soil material with changes in moisture con- 
tent, that is, the extent to which the soil shrinks when dry 
or swells when wet. The extent of Shrinking and swelling 
is influenced by the amount and kind of clay in the soil. 
Shrinking and swelling of soils can damage building foun- 
dations, roads, and other structures. Soils having a high 
shrink-swell potential are the most hazardous. 

The risk of corrosion, as used in table 7, refers to poten- 
tial soil-induced chemical action that dissolves or weak- 
ens uncoated steel or concrete. The rate of corrosion on 
uncoated steel is related to such soil properties as drainage, 
texture, total acidity, and electrical conductivity of the soil 
material. Installations that intersect soil boundaries or 
soil horizons are more susceptible to corrosion than instal- 
lations entirely in one kind of soil or in one soil horizon. 
The rate of corrosion on concrete is influenced mainly by 
the content of sodium or magnesium sulfate, but also by 
soil texture and acidity. A corrosivity rating of low indi- 
cates a low probability of soil-induced corrosion damage. 
A rating of high indicates a high probability of damage, so 
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that protective measures for steel and more resistant con- 
crete should be used to reduce damage. 


Engineering interpretations of soils 


The interpretations in table 8 are based on the estimated 
engineering properties of soils shown in table 7; on test data 
for soils in this survey area and others nearby or adjoining; 
and on the experience of engineers and soil scientists with 
the soils of DeKalb County. Ratings in table 8 summarize 
the limitations of the soils for septic tank absorption fields, 
sewage lagoons, shallow excavations, dwellings without 
basements, sanitary landfill, and local roads and streets 
and summarize the suitability of the soils as sources of 
road fill and topsoil. They also list those soil features that 
affect the planning, installation, and maintenance of pond 
reservoir areas; embankments, dikes, and levees; drainage 
systems; irrigation systems; and terraces and diversions. 

Soil limitations are expressed as slight, moderate, and 
severe. Slight indicates soil properties generally favorable 
for the rated use, or in other words limitations that are 
minor and easily overcome. Moderate indicates that some 
soil properties are unfavorable but can be overcome or 
modified by special planning and design. Severe indi- 
cates soil properties so unfavorable and so difficult to 
correct or overcome that major soil reclamation, special 
design, or intensive maintenance is required. 

Soil suitability is rated by the terms good, fair, and poor, 
which, respectively, are approximately parallel in mean- 
ing to the terms slight, moderate, and severe. 

Following are explanations of some of the columns in 
table 8. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a 
septic tank into natural soil. The soil material from a depth 
of 18 inches to 6 feet is evaluated. The soil properties con- 
sidered are those that affect both absorption of effluent 
and construction and operation of the system. Properties 
that affect absorption are permeability, depth to water 
table or rock, and susceptibility to flooding. Slope affects 
difficulty of layout and construction and also the risk of 
soil erosion, lateral seepage, and downslope flow of efflu- 
ent. Large rocks or boulders increase construction costs. 

Sewage lagoons are shallow ponds constructed to hold 
sewage within a depth of 2 to 5 feet long enough for bac- 
teria to decompose the solids. A lagoon has a nearly level 
floor, and sides, or embankments, of compacted soil mate- 
rial. It is assumed that the embankment is compacted to 
medium density and the pond is protected from flooding. 
The properties considered are those that affect the pond 
floor and the embankment. Those that affect the pond floor 
are permeability, organic matter, and slope. If the floor 
needs to be leveled, depth to bedrock becomes important. 
The soil properties that affect the embankment are the en- 
gineering properties of the embankment material as inter- 
preted from the Unified Soil Classification and the number 
of stones, if any, that influence the ease of excavation and 
compaction of the embankment material. 

Shallow excavations are those that require digging or 
trenching to a depth of less than 6 feet, for example, exca- 
vations for pipelines, sewer lines, phone and power trans- 
mission lines, basements, open ditches, and cemeteries. 
Desirable soil properties are good workability, moderate 
resistance to sloughing, gentle slopes, absence of rock 
outcrop or large stones, and freedom from flooding or a 
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high water table. 

Dwellings without basements, as rated in table 8, are not 
more than three stories high and are supported by founda- 
tion footings in undisturbed soil. Features that affect the 
rating of a soil for dwellings are those that relate to 
capacity to support load and resist settlement under load 
and those that relate to ease of excavation. Soil properties 
that affect capacity to support load are wetness, suscepti- 
bility to flooding, density, plasticity, texture, and shrink- 
swell potential. Those that affect excavation are wetness, 
slope, depth to bedrock, and content of stones and rocks. 

Sanitary landfill refers to a method of disposing of 
refuse in dug trenches. The waste is spread in thin layers, 
compacted, and covered with soil throughout the dis- 
posal period. Landfill areas are subject to heavy vehicular 
traffic. Some soil properties that affect suitability for land- 
fill are ease of excavation, hazard of ground water pollu- 
tion, and trafficability. The best soils have moderately 
slow permeability, are able to withstand heavy traffic, and 
are friable and easy to excavate. Unless otherwise stated, 
the ratings in table 8 apply only to a depth of about 6 
feet, and therefore limitation ratings of slight or moderate 
may not be valid if trenches are to be deeper than that. 
Reliable predictions can be made to a depth of 10 to 15 feet 
for some soils, but all sites should be investigated before 
selection. 

Local roads and streets, as rated in table 8, have an all- 
weather surface expected to carry automobile traffic all 
year. They have a subgrade of underlying soil material; a 
base consisting of gravel, crushed rock, or soil material 
stabilized with lime or cement; and a flexible or rigid sur- 
face, commonly asphalt or concrete. These roads are graded 
to shed water and have ordinary provisions for drainage. 
They are built mainly from the soil at hand, and most 
cuts and fills are less than 6 feet deep. 

Soil properties that most affect design and construc- 
tion of roads and streets are the load-supporting capacity 
and stability of the subgrade and the workability and 
quantity of cut and fill material available. The AASHTO 
and Unified classifications of the soil material, and also 
the shrink-swell potential, indicate traffic-supporting 
capacity. Wetness and flooding affect stability of the mate- 
rial. Slope, depth to hard rock, content of stones and rocks, 
and wetness affect the ease of excavation and the amount 
of cut and fill needed to reach an even grade. 

Road fill is soil material used in embankments for roads. 
The suitability ratings reflect: (1) the predicted perform- 
ance of the soil after it has been placed in an embankment 
that has been properly compacted and provided with ade- 
quate drainage, and (2) the ease of excavating the material 
at borrow areas. 

Topsoil is used for topdressing an area where vegetation 
is to be established and maintained. Suitability is affected 
mainly by the ease of working and spreading the soil mate- 
rial, for example, in preparing a seedbed; the natural fer- 
tility of the material or the response of plants when 
fertilizer is applied; and the absence of substances toxic to 
plants. It is also affected by the texture of the soil material 
and the content of stone fragments. Also considered in the 
ratings is the damage that will result in the area from 
which topsoil is removed. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils suitable for this purpose have low seepage, 
which is related to permeability and depth to fractured or 
permeable bedrock or other permeable material. 
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Embankments, dikes, and levees require soil material 
that is resistant to seepage and piping and that has favor- 
able stability, shrink-swell potential, shear strength, and 
compactibility. The presence of stones or organic material 
in a soil is among factors that are unfavorable. 

Drainage of soils is affected by such soil properties as 
permeability, texture, and structure; depth to claypan, 
rock, or other layers that influence the rate of water move- 
ment; depth to the water table; slope; stability in ditch- 
banks; susceptibility to stream overflow; salinity or alka- 
linity; and availability of drainage outlets. 

Irrigation of a soil is affected by such features as slope, 
susceptibility to stream, overflow, water erosion, or soil 
blowing; soil texture; content of stones; accumulations of 
salts and alkali; and depth of root zone. It is also affected by 
the rate of water intake at the surface; permeability of soil 
layers below the surface layer and in fragipans or other 
layers that restrict movement of water; amount of water 
available to plants; and need for drainage, or depth to the 
water table or bedrock. 

Terraces and diversions are embankments or ridges con- 
structed across the slope to intercept runoff so that it soaks 
into the soil or flows slowly to a prepared outlet. Features 
that affect the suitability of a soil for terraces are uni- 
formity and steepness of slope; depth to bedrock or other 
unfavorable material; presence of stones; permeability; 
and resistance to water erosion, soil slipping, and soil 
blowing. A soil suitable for these structures provides out- 
lets for runoff and is not difficult to vegetate. 


Formation and Classification of Soils 


This section describes the factors that have affected the 
formation of soils in DeKalb County and the kinds of 
parent material that are in the county. It also explains the 
system of soil classification used in the United States. Soil 
series represented in DeKalb County are placed in some 
categories of this system. The soil series of the county, in- 
cluding a profile representative of each series, are des- 
cribed in the section “Descriptions of the Soils.” 


Factors of Soil Formation 


Soil forms through the physical and chemical weather- 
ing of deposited or accumulated geologic material. The 
characteristics of the soil at any given point are deter- 
mined by (1) the physical and mineralogical composition of 
the parent material; (2) the climate under which the soil 
material has accumulated and existed since accumulation; 
(3) the plant and animal life on and in the soil; (4) the relief, 
or lay of the land; and (5) the length of time that these soil- 
forming forces have acted on the soil material. 

Climate and plant and animal life are active factors of 
soil formation. They act on the parent material that has 
accumulated through the weathering of rocks and slowly 
change it to a natural body that has genetically related 
horizons. The effects of climate and plant and animal life 
are conditioned by relief. The parent material affects the 
kind of soil profile that is formed and, in extreme cases, 
determines it almost entirely. Finally, time is needed for 
changing the parent material into a soil that has distinct 
horizons. Although it varies, some time is always required 
for differentiation of soil horizons. Generally a long time 
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is required for the formation of distinct horizons. 

The factors of soil formation are so closely interrelated 
that few generalizations can be made regarding the effect 
of any one factor on soil formation unless conditions are 
specified for the other factors. Many of the processes of soil 
formation are unknown. 


Parent material 


Parent material is the unconsolidated mass from which 
a soil forms. It determines the limits of the chemical and 
mineral composition of the soil. In DeKalb County, the 
soils formed in loess, glacial till, alluvium, or residual 
material, or in a combination of these parent materials. 

Loess is wind-deposited silty material probably blown 
from the larger flood plains. Loess remains on most of the 
wider ridges and is as much as 10 feet thick in some areas. 
In DeKalb County, Grundy, Ladoga, and Sharpsburg soils 
formed in loess. Lagonda soils formed in thin loess and the 
underlying glacial till. 

Prior to the deposit of loess, thick layers of material 
known as glacial till were deposited over the bedrock of 
the county. This material is generally yellowish brown and 
is a heterogeneous mass of sand, silt, and clay and some 
material ranging in size from pebbles to boulders. Depth 
of the glacial till ranges from a few feet to more than 100 
feet. In some areas, soil formed in the glacial till before the 
loess was deposited. Many of these areas are now exposed. 
They are generally narrow, and the surface layer, which 
formed at a later time, varies in thickness. Armstrong, 
Clarinda, and Lamoni soils formed in these areas. In 
steeper areas unweathered glacial material was later ex- 
posed by geologic erosion. Gara and Shelby soils formed in 
this material. 

Alluvium is water-transported soil material deposited on 
the nearly level flood plains of streams. Most of this mate- 
rial was eroded from the surrounding upland soils. The 
material varies in size from clay and silt to fine sand. Zook 
soils formed in the clayey material and Kennebec, Vesser, 
and Wiota soils formed in the more silty alluvial material. 

Residual material in DeKalb County consists of shale 
and limestone beds. The limestone layers are generally thin 
and fractured. Gosport and Sampsel soils formed in resid- 
ual material. 


Climate 


DeKalb County has a subhumid, midcontinental climate 
that has changed little for several thousand years. Studies 
indicate, however, that there have been periods since the 
beginning of the ice age when temperatures and the 
amount of rainfall have varied considerably. These varia- 
tions greatly affect the rate of erosion, the blowing of loess, 
and the types of plants. The prevailing winds are from the 
southwest. Most of the loess was therefore blown in a 
northeasterly direction, probably from bottom land of the 
Missouri River and other large streams. On some of the 
lower slopes, the loess is thicker on the north and east sides 
of the smaller streams than on the south and west sides. 
This difference may be caused by some loess blowing from 
the bottom land of the small streams. 


Plants and animals 


Plants, burrowing animals, insects, bacteria, and fungi 
are important in the formation of soils. They affect the or- 
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pane matter, plant nutrients, structure, and porosity of 
soils. 

Many soils formed when the vegetation was mainly tall 
prairie grasses. These- soils, generally known as “prairie 
soils,” have a thick, dark colored surface layer that is high 
in organic matter because of abundant bacteria and decay 
of the fine grass roots. Soils formed under this plant cover 
are in the Clarinda, Grundy, Sharpsburg, Shelby, Lagonda, 
Lamoni, and Sampsel series. 

Soils that formed under forest vegetation have a thin 
surface layer low in organic matter. 

Several soils in DeKalb County have been influenced by 
both grass and trees. These soils have properties inter- 
mediate between those formed under grass and those 
formed under trees. Soils in this category, generally known 
as “transitional soils,” are in the Gara, Ladoga, and Arm- 
strong series. 


Relief 


Relief influences soil formation mostly through its effect 
on drainage, runoff, erosion, and to some extent the expo- 
sure to the sun and wind. 

The amount of water entering and passing through the 
soil depends upon the permeability of the soil material, the 
relief, and the climate. On steep soils where very little 
water passes through the soil material because of runoff or 
where water passes through quickly because of the perme- 
ability of the soil material, the subsoil colors are generally 
bright and uniform, indicating good soil drainage. Where 
two soils formed in similar soil material, one soil will have 
more clearly defined soil horizons than the other if more 
water moves through the soil. Rapid runoff on a steep soil 
results in less water entering the soil. In many places, de- 
pending on the type of soil material, rapid runoff signifi- 
cantly affects the degree of soil profile differentiation and 
the internal soil drainage. 

Grundy soils, for example, have slow to medium runoff 
and are slowly permeable and somewhat poorly drained. 
As a result, they have maximum profile differentiation. 
Sharpsburg soils have moderately slow permeability and 
are moderately well drained. Consequently they have 
less distinct horizons. 

In general, the soils formed in similar soil material 
are more droughty on the steeper south-facing slopes than 
those on north-facing slopes. This difference results from 
more direct sunrays. Droughtiness influences soil forma- 
tion through its effect on the amount and kind of vegeta- 
tion, erosion, and freezing and thawing. 

Time 

The degree of soil profile differentiation is reflected by 
the length of time the parent material has been in place. 
Some of the alluvial soils in DeKalb County are young and 
have little horizon differentiation. An example is Kennebec 
soils, which may be only a few hundred years old. Other 
soils are considered to be several thousands of years old. 
An example is Grundy soils. In these soils, the horizons are 
distinct and clay moves downward into a well defined, 
leached subsoil that is mottled. 


Classification of Soils 


Soils are classified so that we can more easily remember 
their significant characteristics. Classification enables us 


to assemble knowledge about the soils, to see their relation- 
ship to one another and to the whole environment, and to 
develop principles that help us to understand their be- 
havior and their response to manipulation. First through 
classification, and then through use of soil maps, we can 
apply our knowledge of soils to specific fields and other 
tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and apply 
knowledge about soils in managing farms, fields, and 
woodlands; in developing rural areas; in engineering work; 
and in many other ways. Soils are placed in broad classes 
to facilitate study and comparison in large areas, such as 
countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 1965 
(8). Because this system is under continual study, readers 
interested in developments of the current system should 
search the latest literature available.® 

The current system of classification has six categories. 
Beginning with the broadest, these categories are order, 
suborder, great group, subgroup, family, and series. In 
this system the criteria used as a basis for classification 
are soil properties that are observable and measurable. The 
properties are chosen, however, so that the soils of similar 
genesis, or mode of origin, are grouped. The same property 
or divisions of a property may be used in several! different 
categories. In table 9, the soil series of DeKalb County are 
placed in three categories of the current system. Classes 
of the current system are briefly defined in the following 
paragraphs. 

ORDER. Ten soil orders are recognized. The properties 
used to differentiate among soil orders are those that tend 
to give broad climatic groupings of soils. Three exceptions 
are the Entisols, Histosols, and Vertisols, which occur in 
many different climates. Each order is identified by a word 
ending in sol (Moll-i-sol). 

SUBORDER. Each order is divided into suborders on the 
basis of those soil characteristics that seem to produce 
classes with the greatest genetic similarity. The suborders 
are more narrowly defined than the orders. The soil prop- 
erties used to separate suborders are mainly those that 
reflect the presence or absence of a water table near the 
surface; the soil climate; the accumulation of clay, iron, 
or organic carbon in the upper part of the solum; the crack- 
ing of soils caused by a decrease in soil moisture; and fine 
stratification. The last syllable in the name of a suborder 
indicates the order. An example is Udoll (Ud, meaning 
humid climate, and oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of uniformity in the kinds and sequence 
of soil horizons and features. The horizons used to make 
separations are those in which clay, carbonates, and other 
constituents have accumulated or have been removed and 
those having pans that interfere with growth of roots, 
movement of water, or both. Among features used are soil 
acidity, soil climate, soil composition, and soil color. The 
names of great groups are made by adding a prefix to the 
name of the suborder. An example is Argiudoll (Arg, 
meaning clay accumulation, ud for. humid climate, and 


§ See the unpublished working document “Selected Chapters from the 
Unedited Text of the Soil Taxonomy” available in the SCS State Office, 
Columbia, Missouri. 
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TABLE 9.—Classification of the soils 


Armstrong -_----.--_---_----___- Fine, montmorillonitic, mesic _.__-_______ Aquollic Hapludalfs ___.....--- Alfisols. 
Clarinda! 2222222. < 22-270 Soe ot Fine, montmorillonitic, mesic, sloping -| Typie Argiaquollg ___-_....--___________ Molilisols. 
Gara cesses es SPs es Fine-loamy, mixed, mesic _______________ Mollic Hapludalfs --------_-_____-____ Alfisols. 
Gosport variant ----_----..-____-___-_. Fine, mixed, mesic __-___._---_-_-_______ Typic Eutrochrepts -.----_--______-_____ Inceptisols. 
Grundy oie se ee Fine, montmorillonitic, mesic --_-_______ Aquic Argiudolls --------________--_____ Mollisols. 
Kennebee ~-____------______----- Fine-silty, mixed, mesic ----____________. Cumulic Hapludolls --------_-__--___ Mollisols. 
Fine, montmorillonitic, mesic ___-_______ Mollic Hapludalfs ~----..--_______--____ Alfisols. 
Fine, montmorillonitic, mesie _-________ Aquie Argiudollg -----.._-_______._ Mollisols. 
Fine, montmorillonitic, mesic _-_-_______ Aquic Argiudolls _----_-_-_______-______] Mollisols. 
Fine, montmorillonitic, mesic, sloping --.| Typic Argiaquolls _-_-._-______..______| Mollisols. 
Fine, montmorillonitic, mesic ___________ Typie Argiudolls -----___-__----_________ Mollisols. 
Fine-loamy, mixed, mesic _----_-._._____ Typic Argiudolls_-_-____-_--________-_ Molilisols. 
Fine-silty, mixed, mesic __._._-__________ Arqiaquic Argialbollg _---_-.-_______ Mollisols. 
Fine-silty, mixed, mesic _-_______________ Typiec Argiudolls ________----________-___ Mollisols. 
Fine, montmorillonitic, mesic ___-_______ Cumulic Haplaquolls ---..-_______-____ Mollisols. 


' These soils are taxadjuncts to the series because they have no mollic epipedon. 


? These soils are taxa 
the series. 


oll, from Mollisols). 

SUBGROUP. Each great group is divided into subgroups, 
one representing the central, or typic, segment of the 
group, and others, called intergrades, which have proper- 
ties of the group and also one or more properties of another 
great group, suborder, or order. Subgroups may also have 
soil properties unlike those of any other great group, sub- 
order, or order. The names of subgroups are derived by 
placing one or more adjectives before the name of the great 
aie An example is Typic Argiudolls (a typical Argiu- 

oll). 

FAMILY. Soil families are established within a subgroup 
primarily on the basis of properties important to the 
growth of plants or to the behavior of soils when used for 
engineering. Among the properties considered are texture, 
mineralogy, reaction, soil temperature, permeability, soil 
depth, and consistence. A family name consists of a series 
of adjectives preceding the subgroup name. The adjectives 
are the class names for such properties as texture and 
mineralogy, which are used as family differentiae in table 
9. An example is the fine silty, mixed, mesic family of 
ayple Argiudolls, 

ERIES. The soil series has the narrowest range of char- 
acteristics of the categories in the classification system. It 
is defined in the section “How This Survey Was Made.” 


Environmental Factors Affecting 


Soil Use 


This section describes some of the natural and cultural 
factors of DeKalb County that affect the use and manage- 
ment of soils. These factors are relief of the county, water 
resources, and climate. Also described are trends in soil 
use. 


Relief 


Relief in DeKalb County ranges from nearly level flood 
plains to moderately dissected, gently sloping to moder- 


juncts to the series because they have no mollic epipedon and have a solum that is thinner than is defined as the range for 


ately steep uplands. The elevation on the upland ridges 
varies from 1,080 feet in the northern part to 1,000 feet in 
the southern part. The elevation of the valleys varies from 
850 feet to 900 feet. 

The eastern part of the county generally drains to the 
northeast, and the western part drains to the southwest. 
Bedrock is exposed in many areas adjacent to the larger 
streams. 


Water 


Most upland soils in DeKalb County are suitable for 
building ponds and small lakes. In a few areas, however, 
small sand pockets or layers cause difficulty in construc- 
tion. Generally, they are not apparent until construction is 
underway. 

In previous years, many wells were dug in the small 
valleys for livestock water. The yield, however, has been 
low, and many wells are far from a source of electricity. 

Water from the consolidated rock formations, which 
underlie DeKalb County, is generally too mineralized even 
for irrigation (5). Wells of moderate depth, reaching into 
the consolidated rock, may have limited yields of water 
of marginal quality. 

All streams in the county have intermittent flow and 
are undependable for irrigation or municipal use. 

The best possibility for well water is that attained from 
glacial drift. The most favorable areas are in sand- and 
gravel-filled channels and valleys of preglacial streams. 
Nearly two-thirds of the county is favorably located for ob- 
taining sufficient water for domestic needs. Yields seldom: 
exceed 15 gallons per minute. In one-third of the county the 
glacial drift has no sand and gravel deposits, and in some 
areas it is thin or does not occur. 

Most of the water is high in iron, total dissolved solids, 
and sulfates. Some is unsuited to domestic use. 

Approximately 9,000 acres in DeKalb County is favor- 
ably located for wells that have potential for irrigation. 
Yields of 200 to 1,000 gallons per minute can be obtained 
under proper development. 
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TABLE 10.— 


{Based on records kept during a 9- to 30-year period at St. Joseph, Missouri, elevation 


Temperature 


Average 
daily 
minimum 


Average 
daily 
maximum 


Average 
monthly 


2.3 
3.0 
3.0 
7.8 
6.0 
6.2 
4,7 
0.5 
1.7 
2.7 


ANWALAAAHO 


Record 
oF 


Precipitation 


Rainfall 


Maximum 
in 24 hours Year 


Inches 


Average 
heating- 
degree 
ays ! 
sf Average 
monthly 


Inches 


1.20 
1.09 
2.33 
3.15 
4.39 
5.93 
3.22 
4.21 
3.44 
2.18 
1.68 
1.36 
34.18 


' Based on a temperature of 65° F and computed from average monthly temperatures for a 30-year period. These data show heating requirements 


for dwellings. 


Climate’ 


The climate of DeKalb County is typically continental. 
The highest amount of precipitation falls in summer. The 
maximum annual precipitation was 53.99 inches in 1951, 
and the smallest annual total was 21.81 inches in 1953. 
The highest temperature recorded was 110° F in August 
1936, and the lowest recorded was -24° in January 1912. 

During winter, a comparatively small amount of pre- 
cipitation occurs. During the period from November 
through February, the county receives only 15 percent of 
the annual average precipitation. Snow falls every year, 
the greatest average amount in March. Only 1 out of 7 
years receives less than 10 inches of snow. 

The highest amount of rainfall occurs in May and June. 
In June, 1 out of 7 years receives more than 10 inches of 
rain and 4 out of 10 years more than 7 inches. The amount 
of rainfall declines in July and August. This decrease in 
water supply is associated with increased evapotranspira- 
tion. 

Tables 10 and 11 show, respectively, temperature and 
precipitation data and the probability of freezing temper- 
atures in spring and fall. In preparing the text and tables 
for this section, weather records for St. Joseph, Missouri, 
were used to represent DeKalb County. St. Joseph is about 
20 miles west of DeKalb County. 

In table 10, the column “average heating-degree-days” 
provides a comparative number, or average, for calculating 
relative heating requirements for dwellings. Fuel con- 
sumption for heating is proportional to total degree-days; 
that is, a month that has twice as many degree-days as 
another month requires twice as much fuel for heating. 


Trends in Soil Use 


In general, large farms have increased in acreage, and 


7 Prepared by WAYNE L. DECKER, chairman, Atmospheric Science, 
College of Agriculture, University of Missouri, Columbia. 


small farms have decreased in size and number. Many 
small acreages that are still classified as farms have very 
little or no farm income. City dwellers have purchased old 
farmhouses or built new homes on many of these small 
acreages. The land used for new home development is com- 
monly prime farmland. 
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Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has been de- 
posited on land by streams. 

Available water capacity (also termed available moisture capacity). The 
capacity of soils to hold water available for use by most plants. It is 
commonly defined as the difference between the amount of soil 
water at field capacity and the amount at wilting point. It is com- 
monly expressed as inches of water per inch of soil. 

Base saturation. The degree to which material that has base-exchange 
properties is saturated with exchangeable cations other than hydro- 
gen, expressed as a percentage of the cation-exchange capacity. 
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Climatic data 


850 feet. Record high and low temperatures are based on a 63-year period] 


Precipitation—Continued 


3.1 . : 
4.9 , 8. 
oh 4.3 2, 
0 tn Coen ee eee 0 
0 OS RRe eee 0 
0 Of | [esecectsbed 0 
0 (ne oeeceoe 0 
0 Oh etek 0 
2) () (°) 
5 3.2 3.2 
4.9 15.6 5.8 
19.7 23.1 11.3 


2 Less than half a day. 


3 Trace. 


Average number of days with— 


oad aul a Maximum Minimum 
Snow and sleet Precipitation temperature of— temperature of — 
Average Maximum Year Maximum Year meh 90° F or 32° F or 0° to 32°F 
| monthly monthly in 24 hours higher lower ° 


0 11 28 3 
0 5 25 1 
(?) 1 19 () 
1 0 4 0 
4 0 (?) 0 
9 0 0 0 
14 0 0 0 
10 0 0 0 
3 0 (7) 0 

1 0 0 
0 1 0 
0 7 1 
42 25 6 


TABLE 11.—Probability of freezing temperatures in spring and fall 
(St. Joseph, Missouri, elevation 850 feet] 


Probability 


Spring: 
l year in 10 later than 


Fall: 

1 year in 10 earlier than 
2 years in 10 earlier than 
5 years in 10 earlier than 


Caleareous soil. A soil containing enough calcium carbonate (often with 

magnesium carbonate) to effervesce (fizz) visibly when treated with 
. old, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 milli- 
meter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 per- 

_ cent silt. 

Clay film. A thin coating of clay on the surface of a soil aggregate. Syno- 
nyms: clay coat, clay skin. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrations of compounds, or of soil grains 
cemented together. The composition of some concretions is unlike 
that of the surrounding soil. Calcium carbonate and iron oxide are 
examples of material commonly found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump can 
be crushed by the fingers. Terms commonly used to describe con- 
sistence are—. 

Loose.—Noncoherent when dry or moist; does not hold together in a 


mass. 

Friable.—When moist, crushes easily under gentle pressure between 
thumb and forefinger and can be pressed together into a lump. 

Firm.—When moist, crushes under moderate pressure between thumb 
and forefinger, but resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate pressure but can be 
pressed into a lump; will form a “wire” when rolled between thumb 
and forefinger. 

Sticky.—When wet, adheres to other material, and tends to stretch 


2 years in 10 later than ..---_--_____-_-----_____-_---- 
5 years in 10 later than ---________---_---_-_-_-_-ee 


Dates for given probability and temperature 


24° F or lower 32° F or lower 


eet eat eed April 12 April 22 May 5 

Rae beree ane! April8 April 17 May 1 

Secret Dustin Aad March 30 April 8 April 18 
October 20 October 12 October 2 
October 27 October 17 October 14 
November 5 October 27 October 17 


ep ewe and pull apart, rather than to pull free from other mate- 

rial. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under very 
slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Glacial till. Unsorted, nonstratified glacial drift consisting of clay, silt, 
sand, and boulders transported and deposited by glacial ice. 

Gumbotil. Leached deoxidized clay, containing siliceous stones, the prod- 
uct of thorough chemical decomposition of clay-rich till. 

Horizon, soil. A layer of soil, approximately parallel to the surface, that 
has distinct characteristics produced by soil-forming processes. These 
are the major horizons: 

O horizon.—The layer of organic matter on the surface of a mineral 
soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below'an O hori- 
zon. This horizon is the one in which living organisms are most 
active and therefore is marked by the accumulation of humus. The 
horizon may have lost one or more of soluble salts, clay, and sesqui- 
oxides (iron and aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B horizon is 
in part a layer of change from the overlying A to the underlying C 
horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or some combina- 
tion of these; (2) by prismatic or blocky structure; (3) by redder or 
stronger colors than the A horizon; or (4) by some combination of 
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these. Combined A and B horizons are usually called the solum, or 
true soil. If a soil lacks a B horizon, the A horizon alone is the 
solum. . 

C horizon. —The weathered rock material immediately beneath the 
solum. In most soils this material is presumed to be like that from 
which the overlying horizons were formed. If the material is known 
to be different from that in the solum, a Roman numeral precedes 
the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually under- 
lies a C horizon but may be immediately beneath an A or B horizon. 

Krotovinas. Irregular tubular streaks of material transported from one 
horizon to another. 

Loess. Fine-grained material, dominantly of silt-sized particles, that has 
been deposited by wind. 

Mottling, soil. Irregularly marked with spots of different colors that vary 
in number and size. Mottling in soils usually indicates poor aeration 
and lack of drainage. Descriptive terms are as follows: abundance— 
few, common, and many; size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size measurements are 
these: fine, less than 5 millimeters (about 0.2 inch) in diameter along 
the greatest dimension; medium, ranging from 5 millimeters to 15 
millimeters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 millimeters (about 0.6 inch) in 
diameter along the greatest dimension. 

Muneell notation. A system for designating color by degrees of the three 
simple variables—hue, value, and chroma. For example, a notation of 
aia 6/4 is a color with a hue of 10YR, a value of 6, and a chroma 
of 4. 

Natural soil drainage. Refers to the conditions of frequency and dura- 
tion of periods of saturation or partial saturation that existed during 
the development of the soil, as opposed to altered drainage, which is 
commonly the result of artificial drainage or irrigation but may be 
caused by the sudden deepening of channels or the blocking of drain- 
age outlets. Seven different classes of natural soil drainage are 
recognized. 

Excessively drained soils are commonly very porous and rapidly per- 
meable and have a low available water capacity. 

Somewhat excessively drained soils are also very permeable and are 
free from mottling throughout their profile. 

Well drained soils are nearly free from mottling and are commonly of 
intermediate texture. 

Moderately well drained soils commonly have a slowly permeable layer 
in or immediately beneath the solum. They have uniform color in 
the A and upper B horizons and mottling in the lower B and the C 
horizons. 

Somewhat poorly drained soils are wet for significant periods but not 
all the time, and in Podzolic soils commonly are mottled at a depth 
below 6 to 16 inches, in the lower A horizon and in the B and C 
horizons. 

Poorly drained soils are wet for long periods and are light gray and 
generally mottled from the surface downward, although mottling 
may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the time. They have a dark 
gray or black surface layer and are gray or light gray, with or 
without mottling, in the deeper parts of the profile. 

Organic matter. A general term for plant and animal material, in or on 
the soil, in all stages of decomposition. Readily decomposed organic 
matter is often distinguished from the more stable forms that are 
past the stage of decomposition. 

Percolation. The downward movement of water through the soil. 

Permeability. The quality that enables the soil to transmit water or air. 
Terms used to describe permeability are as follows: Very slow, slow, 
moderately slow, moderate, moderately rapid, rapid, and very rapid. 

pH value. A numerical means for designating acidity and alkalinity in 
soils. A pH value of 7.0 indicates precise neutrality; a higher value, 
alkalinity; and a lower value, acidity. 

Profile, soil. A vertical section of the soil through all its horizons and 
extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, expressed in 
pH values. A soil that tests to pH 7.0 is precisely neutral in reaction 
because it is neither acid nor alkaline. An acid, or “sour,” soil is one 
that gives an acid reaction; an alkaline soil is one that is alkaline in 
Pe aeLION, In words, the degree of acidity or alkalinity are expressed 
thus: 


pH pH 
Extremely acid-----.--... -Below 4.5 Neutral .---.------------------ 6.6 to 7.3 
Very strongly acid ---.. 45to5.0 Mildly alkaline-_. ---7.4 to 1.8 
Strongly acid --.... 5.1t05.5 Moderately alkaline 7.9 to 8.4 
Medium acid ___. ._5.6t06.0 Strongly alkaline_.. 8.5 to 9.0 
Slightly acid ....-....--- 6.1t06.5 Very strongly alkali --9.1 and 


: higher. 


SOIL SURVEY 


Residuum. Unconsolidated, partly weathered mineral material that 
accumulates over disintegrating solid rock. Residual material is not 
soil, but is frequently the material in which a soil has formed. 

Sand. Individual rock or mineral fragments in a soil that range in dia- 
meter from 0.05 to 2.0 millimeters. Most sand grains consist of 
quartz, but they may be of any mineral composition. The textural 
class name of any soi! that contains 85 percent or more sand and not 
more than 10 percent clay. 

Silt. As a soil separate, individual mineral particles that range in dia- 
meter from the upper limit of clay (0.02 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Soil. A natural, three-dimensional body on the earth’s surface that sup- 
ports plants and that has properties resulting from the integrated 
effect of climate and living matter acting on earthy parent material, 
as conditioned by relief over periods of time. 

Soil depth. The depth of the soil profile to bedrock or other strongly con- 
trasting nonconforming rock material. In this survey the terms 
describing soil depth are as follows: 


Shallow: 6. = 2 oe 10 to 20 inches 
Moderately deep — _--20 to 36 inches 
Deepivzo2- se oe tee ae Se se outs Sco More than 36 inches 


Solum. The upper part of a soil profile, above the parent material, in 
which the processes of soil formation are active. The solum in mature 
soil includes the A and B horizons. Generally, the characteristics of 
the soil material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life character- 
istic of the soil are largely confined to the solum. 

Structure, soil. The arrangement of primary soil particles into compound 
particles or clusters that are separated from adjoining aggregates 
and have properties unlike those of an equal mass of unaggregated 
primary soil particles. The principal forms of soil structure are— 
platy (laminated), prismatic (vertical axis of aggregates longer than 
horizontal), columnar (prisms with rounded tops), blocky (angular or 
subangular), and granular. Structureless soils are either single 
grained (each grain by itself, as in dune sand) or massive (the parti- 
cles) adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, about 5 to 8 inches in thickness. The plowed layer. 
Terrace. An embankment, or ridge, constructed across sloping soils on 
the contour or at a slight angle to the contour. The terrace intercepts 
surface runoff so that it may soak into the soil or flow slowly to a 
prepared outlet without harm. Terraces in fields are generally built 
so they can be farmed. Terraces intended mainly for drainage have a 

deep channel that is maintained in permanent sod. 

Terrace (geological). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. Stream terraces are frequently 
called second bottoms, as contrasted to flood plains, and are seldom 
subject to overflow. Marine terraces were deposited by the sea and 
are generally wide. ' 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay loam, sandy clay, 
silty clay, and clay. The sand, loamy sand, and sandy loam classes 
may be further divided by adding the words “coarse,” “fine,” or 
“very fine” to the name of the textural class. 

Tilth, soil. The condition of the soil, especially soil structure, in relation 
to the growth of plants. Good tilth refers to the friable state and is 
associated with high noncapillary porosity and stable, granular struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
ficult to till. 

Topsoil (engineering). Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Upland (geology). Land consisting of material unworked by water in 
recent geologic time and lying, in general, at a higher elevation than 
the alluvial plain or stream terrace. Land above the lowlands along 
rivers. 

Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. In some places an upper, or perched, 
water table may be separated from a lower one by adry zone. 

Weathering. All physical and chemical changes produced in rocks at or 
near the earth’s surface by atmospheric agents. These changes result 
in tore or less complete disintegration and decomposition of the 
rock. 


GUIDE TO MAPPING UNITS 


Capability Tree and 
Described unit shrub group 

Map on 

symbol Mapping unit page 

AmC Armstrong loam, 5 to-9 percent slopes------------------------ 7 6 
ArC3 Armstrong clay loam, 5 to 9 percent slopes, severely eroded-- 7 6 
CaC2 Clarinda silty clay loam, 5 to 9 percent slopes, eroded------ 8 7 
GaD Gara loam, 9 to 14 percent slopes-------------------+-------- 8 4 
GaE Gara loam, 14 to 20 percent slopes-----~------------------- -- 8 4 
GdE Gosport complex, 14 to 30 percent slopes--------------------- 9 2 
GsB Grundy silt loam, 1 to S percent slopes---------------------- ll 6 
GuB2 Grundy silty clay loam, 2 to 5 percent slopes, eroded-------- 11 6 
Ke Kennebec silt loam-------+-------------~--------------------- 11 5 
LaB Ladoga silt loam, 2 to S percent slopes---------------------- 12 5 
LaC2_ Ladoga silt loam, 5 to 9 percent slopes, eroded-------------- 12 4 
LgB Lagonda silt loam, 2 to 5 percent slopes--------------------- 12 6 
LgC2 Lagonda silt loam, 5 to 9 percent slopes, eroded------------- 12 6 
LmC Lamoni clay loam, 4 to 7 percent slopes---------------------- 13 IBle-5 20 6 
tmC2 Lamoni clay loam, S to 9 percent slopes, eroded-------------- 13 TITe-5 20 6 
LnC3  Lamoni soils, 5 to 9 percent slopes, severely. eroded--------- 13 IVe-8 21 6 
SaC Sampsel silty clay loam, 5 to 9 percent slopes--------------- 14 TIlIe-5 20 6 
SbB Sharpsburg silt loam, 2 to 5 percent slopes------------------ 14 IIe-1 19 S 
SbC Sharpsburg silt loam, 5 to 9 percent slopes------------------ 15 IITe-1 20 4 
ShD Shelby loam, 9 to 14 percent slopes-------------------------- 15 IITe-1 20 4 
ShE Shelby loam, 14 to 20 percent slopes-------~------------------ 15 IVe-1 21 4 
SyD3 Shelby clay loam, 9 to 14 percent slopes, severely eroded---- 15 IVe-4 21 4 
Ve Vesser silt loam---------------------------------------+----+-- 16 IIw-1 20 6 
Wo Wiota silt loam---------------------------------------------- 16 I-1 19 5 
Zo Zook silty clay loam----------------------------------------- 17 IIw-2 20 7 
Zs Zook silty clay------------------------~---------------------+ 17 IIIw-14 20 7 


e U.S. GOVERNMENT PRINTING OFFICE: 19772 11-805 /42 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SOIL LEGEND 


CULTURAL FEATURES SPECIAL SYMBOLS FOR 


SOIL SURVEY oar 
SOIL DELINEATIONS AND SYMBOLS 


National, state or province Farmstead, house ESCARPMENTS 
(omit in urban areas) 


County or parish Church Bedrock VV YYW NYY YN WY, 
(points down slope) 


The first capital letter is the initial one of the soil name. The lower case letter that follows BOUNDARIES MISCELLANEOUS CULTURAL FEATURES 


separates mapping units that begin with the same letter except that it does not separate sloping 
and eroded phases. A second capital letter indicates the slope. Symbols without a slope letter 
are for soils that are nearly level. A final number in the symbol shows the degree of erosion. 


Minor civil division School Other than bedrock suveveveveversevrerereeresreees 


SYMBOL NAME (points down slope) 


AmC 
Arc3 


CaC2 


GaD 
GaE 
GdE 
GsB 
GuB2 


Ke 


Armstrong loam, 5 to 9 percent slopes 
Armstrong clay loam, 5 to 9 percent slopes, severely eroded 


Clarinda silty clay loam, 5 to 9 percent slopes, eroded 


Gara loam, 9 to 14 percent slopes 

Gara loam, 14 to 20 percent slopes 

Gosport complex, 14 to 30 percent slopes 

Grundy silt loam, 1 to 5 percent slopes 

Grundy silty clay loam, 2 to 5 percent slopes, eroded 


Kennebec silt loam 


Ladoga silt loam, 2 to 5 percent slopes 

Ladoga silt loam, 5 to 9 percent slopes, eroded 
Lagonda silt loam, 2 to 5 percent slopes 

Lagonda silt loam, 5 to 9 percent slopes, eroded 
Lamoni clay loam, 4 to 7 percent slopes 

Lamoni clay loam, 5 to 9 percent slopes, eroded 
Lamoni soils, 5 to 9 percent slopes, severely eroded 


Sampsel silty clay loam, 5 to 9 percent slopes 
Sharpsburg silt loam, 2 to 5 percent slopes 

Sharpsburg silt loam, 5 to 9 percent slopes 

Shelby loam, 9 to 14 percent slopes 

Shelby loam, 14 to 20 percent slopes 

Shelby clay loam, 9 to 14 percent slopes, severely eroded 


Vesser silt loam 
Wiota silt loam 


Zook silty clay loam 
Zook silty clay 


Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 


County, farm or ranch 


RAILROAD 


Indian mound (label) 
Located object (label) 
Tank (label) 
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Perennial, single line 
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SOIL SAMPLE SITE 
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MISCELLANEOUS 
Blowout 
Clay spot 
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non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
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Severely eroded spot 


Slide or slip (tips point upslope) 


Stony spot, very stony spot 


(normally not shown) ae) aS 
PIPE LINE Intermittent : 
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FENCE » a . MISCELLANEOUS WATER FEATURES 
(normally not shown) 


LEVEES Marsh or swamp 


POWER TRANSMISSION LINE ; . Perennial So 


Without road VCE eerie Spring 
With road —_—— Well, artesian 
With railroad + — —— a Well, irrigation 
DAMS Wet spot 
Large (to scale) 
Medium or small 
PITS 


Gravel pit 


Mine or quarry 
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